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Sintering Fine Iron-Bearing Materials by Blast- 


Roasting Machines. 


Mr. James Gaile 
has present 
of Mining 
the Dwight-Llo 


sinteri 
is well kn 
and that 


blast 


orated iron pallets passing over a suction-box 


is desulphurized by the 


roasting he machine resembles in appearance 


onvey 


This machine successfully for the 


roasting 


of lead and Gailey describes some ex 


periments loo application in the sintering 


of flue-dust recently discovered mines of 


Mayari, ba. This proposal is to replace the sintering ot 


the ore in long nodulizing kilns [he experiments described 


are favorable to the proposal. Both ores were delivered from 


the sintering machine with a large that was coarse 


Che 


ise of the Mayari ore from 48.53 per cent to 53.97 


prope yrtion 


or granular. percentage of iron was increased in the 


per cent 


and in the case of the flue-dust from 46.06 per cent to 57.90 


per cent. The first increase is mainly due to the burning out 


f the coke 
ore All the 


while the second is due to the dehydration of the 


piece of the ore are described to lave con- 


sumed a structure like coke which is peculiarly de- 


sirable for the blast-furnace 


Experiments were made with magnetic concentrates and it 


is remarkable to note that the sulphur was reduced in the 


sintering from 1.17 per cent to 0.006 per cent. In the 


cast 
of the magnetic concentrates and the Cuban ore, seven per cent 


added. Che 


furnish heat by its combustion 


of coal (presumably bituminous coal) was flue 


dust contained enough coke to 


for the operation. Mr. Gailey estimates the power needed for 


a 100-ton plant at 45 hp., the cost of repairs at 6 cents pet 


ton. The capital cost of plant is low, as a roo-ton plant only 
weighs 26 


We 


tons 


believe that this is a most important common-sense 


application of a machine devised for one operation to a 


somewhat different in but similar in modus 


[he 


Mesabi ores is most important. 


process purpose 


operandi. question of flue-dust in the smelting of 


If the ore could be screened 


and the objectionable fines eliminated and sintered in a 


cheap efficient process a lot of blast-furnace managers would 
sleep better. Though we do not hear much now about blowing 
off the tops of blast-furnaces, yet Mesabi ores are smelted 
by slips and falls and the smelting is hard on the nerves. 

It is very apparent from this and other proposals that the 
metallurgical engineer who recently proposed to amortize 
his plant on the ground that it would not be obsolete for 


twenty years was far from right. “The depreciation due to 
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f the art,’ should be at least ten 


given this 


ie due weight electrical profes- 


Arbitration of the Smelter Fume Question. 


The recent announcement of a suit brought by ranching in 


in Nevada to restrain smelting operatio m the 


Mason Valley Mines C 


1f construction at 


part 
its plant which is 


Nev e 


mpany, at 


Thompson, brings 


devising some means of 


ig interests of agriculture and metal 


fundamental importance as original 


wealth, and as such their interests are in a measure 


interdependent, especially when their several 


are carried on in the same locality. No permanent go 


me trom suits or mjunctions, nor trom resort to war 


any sort. The settlement of the problem requires calm 


ial investigation, consideration of the interests of 


} 


both parties, and, above all, extreme fairness in placing restric 


the one or granting indemnity to the other 


lter fume may be and has been the direct caus« 


vegetable life does not admit of contradiction 


sources of damage are recognized, viz., sulphur 


sulphur trioxide and solid fume such as arsenic. The 


itific talent in the profession has been marshalled to 


study the nature and extent of the damage which these sub 


stances cause and the possibility of taking reasonable steps t 


prevent their indiscriminate discharge into the air. It has 


been pretty thoroughly proved that it is possible to prevent the 


discharge of sulphur trioxide and solid fume, but it may be 


that in the present state of the art no reasonable and 


effective method has been proposed to prevent large quantities 


of sulphur dioxide from escaping into the air and doing pos 


neutralized with 


houses as at Midvale, Utah, and Kennet, Cal 


may be settled in flues by cooling to the proper de 


gree of temperature and causing it to impinge on baffles as at 


Great Falls, Mont., and other places. But sulphur dioxide pre 


different problem. It is not so much the fault of 


sents a 


chemical knowledge that this gas is not handled as well as 


sulphur trioxide, but rather the difficulties encountered on the 
mechanical and commercial side. Many proposals have been 
made which undoubtedly will neutralize this gas and eliminate 
But what about the cost of 
How 
culty of handling large quantities of flue gas without seriously 
What shall be 


the neutral products obtained by these 


it as a source of damage. equip- 


ment and operation of these schemes? about the diff 


interfering with the draft on the furnaces? 


done with some of 
various proposals, and finally, if sulphuric acid be made from 
the gas, what shall be done with the acid? 

Here is a problem which any sane farmer must not be too 
insistent in forcing the smelters to solve. The latter are fully 
conversant with the situation, much more so than the former, 
and, we are proud to say, the spirit of fairness and generosity 
has marked the attitude of the smelters more than that of the 
farmers. The larger companies, against which most of the 


agitation has been directed, acknowledge the possibility of 
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damage and realize their present limitations in preventing it 


lt is a matter of economy with them to prevent the indis- 


criminate discharge of fume. Furthermore, they stand ready 


to pay for unavoidable damage and regard such payment as 


one of the expenses incident to the business; but they want the 


(lamage fairly assessed with due regard to all the conditions 


There are things which can be settled only by a 


ight to a finish. It seems almost foolish to deny this 


can any sane man think seriously of a fight to a finish between 


We 


m of their problem lies in arbitration and that arbit: 


igricultural and metallurgical interests? believe that the 
soluti 
tion will prove in this restricted field immensely more success 
ful than in the evasive and spectacular field of international 


W 4 decry 


many expensive obstacles in the way of progress 


politics suits and injunctions as being only s 


The Ana 
conda Copper Mining Company and the United States govern 
have set 


ment a good example in appointing a technical com 


to consider the their 


This 


material 


mission question as far as it relates to 


several interests commission has arbitrary power t 


decide whether damage is done to the government 


and what steps, if any, the Anaconda company should take t 


prevent such damage. The arrangement is eminently satisfac 


tory and is regarded on all sides as the only fair solution 


the problem and one which should be adopted instead of re 


sorting to the courts. Suits are expensive and leave one party 


dissatished. Injunctions only paralyze industry and frequent], 


reflect injury on those who obtain them. Arbitration will be 


cheaper in every sense of the word, will possibly satisfy all con 


cerned, and will surely reflect credit on the intelligence of bot! 


parties to the controversy. 


The Metal Markets. 


\s we have pointed out several times, the increase of 


the productive capacity of the various metallurgical plants of 


the country in the past ten years was so rapid as to overrun 


the consumptive capacity of the country. From 1900 to 


there was almost without halt an increase of from 7 per cent 


to 10 per cent per year in the production of iron, steel, lead, 


copper, zinc, and the minor metals and this increase was 


compounded \t the present time we believe that these 


several basic industries are recovering from the period of 


mental unsettlement that occurred after the period from 


June, 1909, to July, 1910, when the wheels of commerce 


seemed to be rushing again. At present the production is 


going directly into consumption. As this consumption is on 
a hand-to-mouth basis, it is hard to see how it can be much 


reduced. As this situation is quite widespread throughout all 
industries, it would seem that the metal prices have about 
touched rock-bottom and the general tendency in all should 
be upward. There would be little doubt about this upward 
tendency were it not that the volume of all crops except that 
of cotton seems bound to be below the average of the past 
four years. 

Sober-minded people while they may not exactly prefer a 


period of liquidation and retrenchment do not dread it, for 


that is the period when everybody works more and spends 


less, and when the entire spirit of inflation and speculation is 
curbed and chastened. This conservative policy of producers 
and the everywhere manifest attempt to reduce fixed charges, 
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to eliminate useless expenses, to improve the efficiency of plant 
and workmen, has put the metal industry in good shape to 
meet any disappointment that can result from the diminished 
harvests. 


It also can be remarked that there are a great number of 


far-seeing and able inventors in this country and that their 


endeavors are appreciated more in periods when it is a 


question of a maximum of plant efficiency rather than a ques- 


of a maximum of plant capacity. Their efforts will 


reap a golden harvest when rightly and conservatively em- 


keen 


United States a manifest displeasure 


ployed. Furthermore observers notice among the plain 


people of the with the 


attempts at “trustbusting” simply for the glory or fun that 


may be in it desire for a sane regulation of these 


When 


shall ace a 


and a 


instruments of production all these curative influences 


have done their work, we more normal growth 


of the metal industry. In the immediate future the outlook 


is not particularly promising. 


Western Hospitality. 


\fter a red-hot summer day in Omaha, t up 


next morning in the Pullman sleeper in Col and 


peaks 
a thrill 


e stately range of peaks 


through the windows in the distance the snow 


the Rocky Mountains, is a sensation which has given 
te many a traveler from the East. Th 


in the glory of their eternal snow offe he first greeting to 


the stranger who feels that he is entering God's country. And 


Denver he turns toward the 


Arch—that 


train in 
“Welcome” 


Western hospitality 


when on leaving the 


city, there is the big pretty and toucl 


ing symbol of 


It has been truly said that nobody who has not seen the 


West and the Pacific Coast can have a full and proper con- 


yf this country and its peopl ie, the East 1s 
New York City 


its feverish commercial activity concentrated in such a limited 


mighty, and is really a wonderful sight with 


buildings must grow to scrape the sky 


space that its Yet the 
East 
backed up by the 
West 


the giant trees in the virgin forests, the orange 


and all its activity would be unthinkable if it were not 


unlimited natural resources of our big and 


beautiful and great in the 


West 


the wheatfields, the 


Chere is everything big 
groves, 
mines, the concentrators, the smelters 


And the very men themselves—genercus, cheerful, big-hearted, 


enthusiastic, and of a never-dying optimism. How could they 
have built up again a new and more beautiful San Francisco 
after the calamity of only a few years ago, if it was not so? 
Nature, bountiful and generous, is reflected in the big-hearted 
optimistic generosity ef those empire builders of the West. 
nd its natural expression is Western hospitality which no 
one who once enjoyed it can ever forget 

The Western man, whether he be a metallurgist or a mining 
man or anything else, always gives himself as he is. He is not 
afraid to show his smelter or concentrating plant to the in- 
terested visitor. There is nothing about him cf that anxious 
secretiveness which is such a distinguishing trait of some of 
While his work speaks 
He be- 


He is always an optimist, and where 


our Eastern and European friends. 


for him, he is not afraid to speak of his failures. 
lieves in the do ut des. 
old methods fail he looks out for new ones, and extends to 


them his hospitality. 
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immense strides in 


West 


agriculture have been coincident with a temporary decline in 


In some parts of the where the 


mining, the latter industry has suffered a loss of prestige as 


a money-making business. This has been due partly to a lack 


of spectacular discovery or development in new mines, and the 


cry has gone forth that new Cripple Creeks must be found 


in order to stimulate the industry. That the old spirit is still 


ive 1 hown in a broader interest and greater activity in 


prospecting and development, more evident now than has been 


apparent for some years past, and undoubtedly some good will 


result. But in another direction and in a far more important 


manner the true Western pioneer spirit shows itself now in the 
willingness to accept and attack new methods of metallurgica 
treatment. 


Indeed, of greater importance than the discovery of new 


and rich mines, development of improved metallurgy 


treatment of ore already known te exist and, in some 


already mined. As a measure of conservation of our 


ASCs, 
natural resources improved metallurgy is of fundamental im- 


portance and we may look to see greater results accomplished 


in the immediate future by solving metallurgical problems than 


from the discovery of new mining districts. The most active 


metal-mining districts in the West to-day are those in which the 


metallurgical problem has been solved. The “dead camp” is 


that abounds in ore that cannot be treated at a 


The 


of the situation, and that means the West will solve 


the one 


pri nt 


problem 


main point is that the West is fully alive to the 


it by its own energy and by its willingness to try new methods 


even if not yet completely proven. The Noble electric iron ore 


reduction and steel plant, now going up in California, is a 


ue expression of this new metallurgical pioneer spirit 


In general it is evident that the limits for successful ore 


widening Not that any new and 


subles, 


there in con 


treatment are gradually 


startling process 1s proving a panacea but ac 


devices and schemes applied here and 


cessory 


junction with well known and proved processes are raising the 


percentage of extraction and extending the application of the 


processes to a wider field. It is a fact that an old slag dump 


of a smelter near Denver which was dismantled not so long 


go is now being treated for its metal content at a good profit 
In concentration where great waste has hitherto existed, im- 


provement is being made by the use of flotation as an acces- 


sory process. Dry chlorination holds out some hope for the 


treatment of complex ores; in two western plants it will soon 


have an excellent chance to show what is in it of commer 


cial success. Cyanidation is being extended by the aid of ad- 
ditional chemicals; and from physical chemistry the phase rule 


is borrowed to base on it an interesting modification of cyanide 


practice (as described in the suggestive articles of Mr. Lowden 


and Mr. Rothwell in our July issue and in this issue respec- 
tively). Electrolytic schemes are in sight which may prove 
of value in conjunction with present processes, while the elec- 
tric furnace is anxiously awaited as one means of smelting 
zine ores carrying other metals. In short, Western metallurgy 
is ready to make use of all latest advances in chemistry, elec- 
The outlook is 


bright and this journal will rejoice in recording how this new 


trochemistry, and physical chemistry. very 


phase in the evolution of Western metallurgy is carried 


through to success by Western hospitality. 
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Toronto Meeting of the American Electrochemical 
Society. 






ca » ‘ will e held wu ront Un 1 Lan 
é er 21 t 3 (Thursday to Saturday 
Sessions the readi1 ind discuss f papers Ww ‘ 
Id on. the rning ifter of Thursda while a 
i wi tertall el \ sect 2 Ss sched le l I 






On |] ning there w be a sess t wdiing at 

scuss ers, pt l ut me golt the 
aftert 1 golf tournamen vill be el Ll am the 
evening a banquet at McConkey’s restaurant 

On Saturda rning an excurs will made to the 
Canadian General Electric Company’s plant at Peterbor 
with the return trip through the locks to reach town in 
time to catch the 5 p. m. boat out of town 

The full program of papers will be published in our next 
issue Members having further papers to present, should 

tify before Sept. 1st either the chairman of the committee 
on papers, Mr. F. A. Lidbury, Oldbury Electrochemical Com 
pany, Niagara Falls, N. Y., or the Secretary of the Society, 
Prof. Jos. W. Richards, Lehigh University, South Bethle 
hem, Pa 

[he local committee for the Toronto meeting consists of 
the following gentlemen: Dr. W. Lash Miller, Chairman; 
Wallace P. Cohoe, Chas. Danforth, Saul Dushman, Thos. C 
Irving, Jr. J. A. Kaemmerer, Peter Kirkegaard, Jas. W 


Moffat, | V. Redman, Thos. D. Robertson, A. O. Tate, 


Geo W. Watts, O. H. Wurster, 


bers as 1s advisiable 


and any Niagara Falls mem 


deemed 


The Iron and Steel Market. 


While August has been rather a dull month as to the placing 


of new business in iron and steel, and has seen considerable 
wavering of prices, the trend of production has been slightly 
upward on account of the fairly heavy buying in the latter 


part of July and on the whole the developments of the month 


reassuring, for the expectation was that this year July 


wert 
ind August would prove very unsatisfactory. It may be well 
to observe that the iron and steel trade in the past tw 
months has not been in as good condition as has been widely 
reported. Unusual efforts have, indeed, been made in some 


quarters to spread the impression that the iron trade has been 


rapidly improving since about June I, when as a matter of 


fact there has been [ittle real improvement and the principal 
cause for congratulation is that what was expected to be a 
very trying period has been passed without serious trouble 
Production, as measured by pig iron, has decreased month by 
month since March, whereby production in July was at the 
rate of about 21,500,000 tons a year, about 4,000,000 tons 
less than the April rate. Late in July idle furnaces be 
gan to be put in blast and this increase in number has con 
tinued through August. On account of the high humidity 
always prevalent in these months, the additional furnaces have 
not served greatly to increase production, and indeed there 
is reason to infer that they were put in largely to maintain, 


rather than to increase, the rate of output. Under the system 
of individual ownership which formerly prevailed, production 
almost invariably suffered a large decline in the midsummer 
months, because individual interests could not afford to blow 
furnaces in and out by reason of such a temporary influence 
With the United States Steel Corporation the case is differ- 
ent. Having so many furnaces, it always has a few which 
are about ready to go out, while it has others which have been 
relined and can readily be blown in. There is no doubt, how- 
ever, that August has produced somewhat iron than 
July, and it is certain that stocks, both merchant stocks and 


more 
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those of steel works, have been drawn upon at a fairly heavy 
rate. The steel works stocks are now very light, while the 
merchant stocks, although decreasing somewhat, are still very 












} 


Prices of finished steel products evinced more irregularity in 


\ugust than in July, although there were important irregulari 


ties in the former month. Practically all the important finished 


products except rails have been subject to cutting, and indeed 


semblance left of the controlled market which 














\n important feature of the market as now made is that 


usually proceeds by very small increments. There 


1 


slashing of prices, but rather the order is frequently ob 


tained by a slight concession, a relatively small fraction of a 


dollar per ton. <A definite effort is being made by selling de 
partments to shake off the habit of deep cutting and to substi 
tute the method which has always prevailed in the foreign 
market of quoting prices very closely, allowing the fraction 


‘f a shilling or mark per ton to turn the scale. Another in- 
that the rather 


the successive declines which have 


fluence is cost level has been closely ap 


proached by occurred since 
the market reached a top point late in 1909 


Steel bars for prompt shipment are being sold regularly at 


1.20 cents, Pittsburgh, when the specifications are at all de- 
sirable, and this price is sometimes shaded slightly on the 
most desirable orders, the reguldr or nominal market being 
1.25 cents. Plates are being shaded regularly $1 a ton from 
the regular price of 1.35 cents, and occasionally the lower 
figure is shaded. Structural shapes are fairly firm, 1.35 cents 
being only occasionally shaded. Sheets are being shaded $1 

ton in most districts, and in Ohio and Chicago territory 


shaded $2 a ton. Tin plates can be purchased 
at 10 cents per box concession tor early delivery 

The mills insist that little if business is 
being booked at cut prices, and books fill up 


» cut will gradually disappear, although it is 


are frequently 
any forward 
that as order 
the tendency t 
withdraw cut 


the effort is made to 


a spell of particularly dull business may be experienced 


prices 

The 
not satisfied with running some- 
but 
operation, and that buyers 


presumed that as 


difficulty is that the mills are 


month or two are individually 


full 


than a 
work up to 
will not purchase for forward delivery 


what heavier ago, 
endeavoring to 


as long as they se 


that prompt material can be purchased at a concession, so 
that it is far from evident that the market is really lining up 
for an actual restoration of the nominal quotations as the real 
trading basis 


Pig Iron. 
Nearly all the Southern producers have withdrawn the price 
Birmingham, and are quoting all the way from $10.25 


little iron to be picked up at the $10 


of $10, 
to $11, but there is still a 
figure for early delivery, and consumers show no disposition 
to pay any advance, so that Southern iron has been very quiet 
In the North prices are not materially changed, except that 


in eastern has advanced about 50 cents 


We quote f. o. b 
Philadelphia; basic, $14.75 
Pittsburgh ; 


Pennsylvania basic 
Birmingham, $10 to $11 for No. 2 Foundry, 
No. 2 x, $15, f. o b 
Bessemer, $15; 
25 to $13.50 


delivered 
valley, 90 cents higher delivered 
No. 2 


basic, $13; foundry, $13.50; malleable, $13 


Steel. 

There has been some shading of regular billet and sheet bar 
prices, which are $21 for billets and $22 for sheet bars, f. o. b 
maker’s mill, Pittsburgh or Youngstown. Open market sales, 
however, have been light, consumers being well covered by 
$27, Pittsburgh. 

Finished Products. 

Regular prices on finished steel, f. 0. b. Pittsburgh, except 
where otherwise stated, are as follows, but are subject to 
considerable shading, as already noted: 

Rails, standard sections, 1.25 cents for Bessemer, 1.24 cents 
for open-hearth, f. o. b. mill, except Colorado. 


contracts. Rods are 
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Plates, 1.35 cents for tank quality. 

Shapes, 1.35 cents for beams and channels, 3 to 15-inch, in- 
clusive, zees, and angles 3x3 and larger. 

Steel bars, 


1.25 cents, base; iron bars, 1.25 cents to 1.30 
ents, Pittsburgh or Youngstown; 1.27 cents to 1.30 cents, 
Philadelphia, and 1.20 cents to 1.25 cents, Chicago 

Wire nails, $1.70, base plain wire, 1.50 cents, base 
Black sheets, 28-gage, 2 cents; galvanized, 3 cents; blue 
nnealed, 10-gage, 1.50 cents; painted corrugated rooting, 


$1.40 per square; galvanized, $2.55 


lin plates, $3.70 per base box 


4 


The Western Metallurgical Field 





Indexing Metallurgical Literature. 


Engineers who 


appreciate the value of indexing the rapidly 
rowing literature on metallurgical subjects will welcome the 
work recently published in the April, 1911, Quarterly of the 
Colorado School of Mines. The article is by Robert M. Keeney, 
cllow in Metallurgy at the School, and consists of an exten 


sion of the Dewey decimal system of classification applied to 


etallurgy, metallography and assaying. The work is exhaus 


ive and gives a complete systen indexing the subjects men 


med 


In the Dewey system the entire held of knowledge is divided 


nto ten principal divisions, numbered from 0 to gy. These are 


General Works; 1, Philosophy; 2, Religion; 3 Soci 
logy; 4, Philology; 5, Natural Science; 6, Usetul Arts; 
Fine Arts; &, Literature; 9, History. Each of these main 


divisions is further subdivided into ten sections, and the 


process of decimal division is repeated as often as found neces 
sal his makes it possible to represent the proper classifica 
means of figures as shown in 
(rts), 


and Section 9 ( Metallurgy). 


m Of an article or subject by 
rhus, 


Pechnology r 


e following example 669 means Class 6 (Useful 


ivision 6 (Chemical 
n carrying out the system, a decimal point is placed for con- 


mence after every third tigure lo illustrate further, we 


we 669.145.412 (Bessemer Converter Tuyeres) ; 669 as already 


«plained means Metallurgy; 660.1 the metallurgy of iron and 


eel; 669.14 the manufacture of steel; 669.145 the Bessemer 


ocess for manufacture of steel; 669.145.4 the Bessemer con 


erter; 669.145.41 the construction of the Bessemer converter; 


nd 669.145.412 Bessemer converter tuyeres 
While it is clearly 


impossible to include all the terms used in 


etallurgy, metallography and assaying, enough can be given 


enable the user to assign the proper number to almost any 


byect that may aris« The decimal svstem of classification is 
lapted to the indexing of books, notes, clippings from journals, 
and catalogs. In indexing literature where 


rawings current 


e number of cards becomes large, it will be found convenient 
keep the card index in order of the numbers of the decimal 
stem rather than by alphabetical order 

ingineers can use the to keep 


system in three ways: First, 


ard index of technical literature; second, to file clippings 


m journals, notes, drawings and catalogs, without a card 
lex; or third, for a combination of the card index with the 
ing system, so that a reference to a journal from which 
ere is no clipping at hand can be recorded with the other 
ferences. 


In filing clippings, an envelope 734 inches long by 


inches wide is a convenient size. 
Mexican Labor Troubles. 

ollowing close on the heels of the revolution, which seri- 
sly hampered mining and metallurgical operations in Mexico 
several months, comes a period of unrest in labor circles 
ich also threatens to impede progress for some time. Native 
m labor is dissatisfied with several conditions under which 
works. First, wages are believed to be too low, and an 
rease of from 25 to 100 per cent is asked from the various 
ning and smelting companies. The peon wage ranges from 


e to two pesos per day. Secondly, there is objection to some 
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arbitrary deductions 


which are 


made from wages to cover 
medical attendance and hospital fees. This has been an item 
objected to in many other places, so that it is not surprising 


to find it prominent in the present Mexican troubles. 
The northern part of the republic is most affected. In the 
state of 


which 


dozen 
The 
\merican Smelting & Retining Company has been 


half a 
‘curred 


Chihuahua there are about 


camps mn 


serious labor strikes have o Chihuahua 


plant of the 


closed since June 27 on account of a strike among the peons. 


lhe shut-down is apparently for an indetinite period, as the 


company gave its American employes thirty days’ notice of dis 


charge. The camp of Parral, Santa Barbara and Santa Eulalia 


also are threatened with serious strikes, and as there are many 


unportant mines and mills at these centers, the outlook is not 


encouraging. The opinion exists among those conversant with 


the country, that no detinite settlement of labor condifions can 


be expected until after the national election in the coming 


October. The present dissension is not altogether unlooked for 
as a natural consequence of the recent revolution, and the con 
trol of the situation will be one of the problems of the recon- 
struction period 


| 
take 


No doubt professional agitators will try to 


advantage of the situation, | ut it 1s hoped for the good of 


the country and the mining industry that peaceful industrial 


conditions will be reached this vear 


Spelter Statistics for 1911. 


United States 


production of spelter or 


Statistics compiled by the 


that the 


Geological Survey 


show metallic zinc from ore 


for the first six months of 1911 was 140,196 short tons, a gain 


of more than 5,000 tons over half the record production of 


igio, Of this production, 5,135 tons was made from foreign 
ore. Spelter stocks were reduced from 23,232 tons to 17,788 
tons Imports remained about the same, but exports were 


nearly double those of half the preceding year. The apparent 


consumption of spelter was 135,497 tons, an increase of more 
than 12,000 tons over half of 1910, but about the same as in 
The spelter at St 


the period was 5.36 cents per pound, the London average being 


half of 1909 average price of Louis for 


0.2 cent less per pound. During the latter part of May and the 
first of June the average London price was about 0.1 cent 
higher than the corresponding St. Louis prices. Under this 


stimulus the May exports of spelter, zinc ore, and dross were 


largely increased over those of the preceding months 


Camp Bird, Ltd. 


Chis company, which owns the Camp Bird mine in Colorado 


and the Santa Gertrudis mine in Mexico, has recently made 


some important changes in its financial policy. It appears that 


at the time of the purchase of the Santa Gertrudis, in the latter 


part of 1909, it was necessary to raise between four and five 


millions of dollars rather quickly or lose the opportunity to 
purchase the property. In order to do this the company issued 
the rate of about 


$500,000 per annum, with interest amounting to about $150,000 


debenture stock which it was to redeem at 


rather 
stringent, nevertheless the directors felt that the mine was tor 


lose, and acceded to the terms. 


per annum. Although the terms of this issue were 
good to 

Later developments in the Santa Gertrudis showed that the 
mine promised far greater profits than were at first realized, 
and the directors felt that it was too valuable a property to be 
subject to the mortgage represented by the debentures, and that 
should take debentures at 


once and remove the risk of losing the property through some 


the company steps to redeem the 


unfortunate circumstance during the next five years. It was 
therefore proposed to increase the capital of the company by 
the issue of 750,000 shares of one pound sterling each, being 
preferential shares drawing 7 per cent, and sharing with the 
ordinary shares in any surplus remaining after paying the 
usual 20 per cent on the ordinary shares. By this arrangement 
the company would remove the possibility of losing a valuable 
property for a small mortgage before the debentures were paid 
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in full in 1917, and the only expenditure which would take 
precedence over dividends on the ordinary shares would be 


the interest on the new stock, amounting to about $225,000, 


instead of $650,000 as under the present arrangement. 

\t a meeting of the stockholders, held in London on July 
18, I91I, a majority interest voted to increase the capital as 
above outlined 

rhe latest reports from the company’s properties are to the 
effect that the Camp Bird reserves have been increased by sub 
stantial bodies of ore, and that on July 1 there was a further 
profit of about $350,000 1n sight. Profits are expected at the 
rate of about $50,000 per month for the next six months. At 
sertrudis the company has developed about 1,200,000 
tons of ore, which is estimated to give a net profit of nearly 


$6,000,000 


tonnage of low grade ore left in the mine as filling 


In addition to the ore blocked out there is a large 
This will 
be milled with the high grade ore. 


Spelter Improvements. 


It is reported that the American Smelting and Refining Com- 


pany is to make improvements at the East Helena, Montana, 


plant, which will cost about $75,000. The lead smelting busi 
ness in the West is generally in a poorer mndition than in 
years gone by, and at the same time the competition in some 


states is keener The recent entrance of the International 
Company into the field has stimulated the business somewhat, 
and other companies will have to meet the competition of a 
new and well equipped plant. It has been reported before that 
the East Helena plant was to be closed, but the recent decision 
to improve it effectually disposes of this rumor 

Improved Market for Lead Ores. 

The entrance of the International Smelting Company into 
the field of lead smelting is expected to stimulate the produc- 
tion of that metal by reason of the reduced rates at which lead 
ores will be treated. Recently several good contracts have been 
obtained by this company, and it is certain that they have been 
secured only at rates advantageous to the shipping companies. 
The output of the Hecla Mining Company, in the Coeur 
D’Alene district, Idaho, is to go to Tooele for the next five 
years. This ore formerly went to the Ohio & Colorado plant 
at Salida, Col. The entire ore and concentrate production 
of the Monarch mine, near Murray, Idaho, also has been con- 
tracted to the International company. These two sources of 
lead are worth a great deal to any company engaged in cus- 
tom lead smelting, as the product is steady and of good quality. 
The effect of the activity of the International company’s agents 
is to place the lead producer in a more favored position than 
he has enjoyed for some time past. 


CORRESPONDENCE 


Fixation of Atmospheric Nitrogen. 
To the Editor of Metallurgical and Chemical Engineering 

Sir.—I should be glad to know how Mr. John Woods Beck- 
man can write (Vol. IX, No. 7, page 340) “Recently the 
Birkeland and Eyde process has been abandoned and the 
Schonherr process of the Badische Anilin Fabrik has been 
installed and is extensively operated at Notodden, Norway, 
where the company’s factory is located.” 

Not a single furnace of Schoénherr’s system is burning at 
Notodden, but 35,000 kw is operated there in Birkeland-Eyde 
furnaces 
University of Kristiania, Norway Kr. BirKELAND 

* . > 


7 


To the Editor of Metallurgical and Chemical Engineering: 
Sir.—Your July number contains a letter by Mr. John Woods 
Beckman, entitled, “The Manufacture of Air Salpeter, a Well- 
Paying Industry.” 
While the article as a whole is quite correct, the author is 
misinformed on some points as regards our company, and 
as we are the owners of the Birkeland-Eyde patents for the 


nitrogen fixation process and of the only nitrate manufac- 
turing plant existing in Norway today, we beg to make the 
following statements: 

The Birkeland-Eyde process has not been abandoned; on 
the contrary, the entire plant at Notodden is employing the 
Birkeland-Eyde process exclusively. 

Our company is capitalized at Francs 41,166,250 of which 
Francs 4,500,360 is preferred and the remainder common 
stock. 

Norsk Hypro-ELektrisk KvALSTOFAKTIESELSKAB 
Kristiania, Norway. 


‘ * * 
] the Editor of V etallurgical and Chemical Eng néeermg.: 


Sik.—With respect to the third paragraph of the letter of 
Mr. J. W. Beckman in your July issue I wish to make the 
following correctiot 

Che several electrical furnaces of the Notodden plant which 


were tormerly of the Schonherr (Badische Anilin und Soda- 


fabrik type) have all been replaced recently by the furnaces of 


the Birkeland Evde (Societé Norvégienne de l’Azote et Forces 
Hydro Electriques ) typ 

In the large plant at Rjukan to be built jointly by the above 
mentioned firms, furnaces of both types will be installed in 
order to definitely determine which of the two types gives 
the best results in commercial service 

With reference to the chemical part of the Rjukan plant it 
had been decided some time ago to use the absorption towers 
f the Badische Company It has been decided recently, 
however, that absorption towers of the Birkeland and Eyde 
type will be used at the Notodden plant 

It may be of interest to remark that the Notodden works, 
f which the present capacity is from 50,000 to 60,000 horse- 
power, belong entirely to the Société Norvégienne de l’Azote 
et Forces Hydro-Electriques, using and exploiting the Birke 
land & Eyde patents 
Paris, France A. S. GARFIELD 


Continuous Cyanidation. 
To the Editor Metallurgical and Chemical Engineering: 


Sir.—I have read with great interest Mr. Rothwell’s valuable 
article in your issue of July, 1911, in which he suggests a con- 
tinuous treatment method of cyanidation The method he 
describes so clearly consists of all sliming, continuous agitation 

which is apparently appreciated by all cyanide men since its 
introduction at the Esperanza last year—and continuous decan 
tation 

It will probably interest Mr. Rothwell very much, and als 
your readers, to know that the essential features of the latter 
were first used in practice, I think, about nine years ago by 
Mr. John Randall at the Highland Chief Mill near Deadwood 
S. D., and that several plants are now in operation along th 
same lines. 

Mr. Randall grasped the most important point, which is the 
passing of the slime and its successive use for the dilution of 
the increasingly rich pulp as the solution passes toward the 
head of the series. This makes it necessary to precipitate the 
solution only after it has been several times enriched, thus re 
ducing the amount to be precipitated to a small fraction « 
that otherwise required. He operated, as did the Denny 
brothers about the same time in South Africa, with largé 
settling cones and attained fair technical results, although 
troubled with building up of solids on the sides of the cones 
until the property was shut down for lack of ore. 

It is unfortunate that Mr. Randall did not publish his re 
sults. The only reference I have seen to this is in a review ‘ 
cyanide progress, by R. W. Gordin, in your issue of January 
1911, in which Mr. Randall is given credit for pioneer wor! 
along this line. 

The advent of the Dorr thickener, which rendered continuou 
settling to a very thick pulp feasible, made the matter mor‘ 
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attractive and we suggested it to friends in 1906, but through 
pressure of other work it was not taken up seriously until 
1910, when two plants— one to recover the values entirely by 
decantation, the other to use continuous decantation to fre 
duce the values to a low point ahead of an Oliver filter—wer« 
installed and are now in successful operation 

A number of articles have appeared on the subject in the last 
year or two, though many writers, such as Mr. F. R. McCann, 
in Transactions of the Mexican Institute of Mining and Metal 
lurgy, July 1909, while appreciating the advantage of con- 
tinuous decanting, failed to grasp the idea of the reverse move- 


ment of the barren solution and so were perplexed as to the 


lisposal of accumulated low-grade solution 

A short article by L. B. Eames. which appeared 1 the 
Vexican Mining Journal for September, 1910, under the rather 
nisleading title of “Discussion,” and which for that reason 
as probably not attracted the notice it merits, gives a very 
ear description otf “Continuous Decantatior Besides a flow 


sheet, Mr. Eames has given an algebraic method for determin 
ing, trom assumed conditions, exactl) vhat the mechanical 
sses should be, which will be greatly appreciated by any one 


ntemplating the use of this method 


Mr. Rothwell’s flow sheet, covering as it does almost all con 
ditions likely to be met in practice, is worked out so well that 
the cyaniding fraternity will find it of great valu I would 
all attention to one point, however, and that is that in the flow 
sheet given if the strength of solution used was two Ib. or 
ver, the mechanical loss in gold and cyanide would be less it 


the barren solution was added to the thickener next to the last 


This loss would f course, be further reduced by the use ot 
yanide solution instead of water in the batteries 
The remarkal le percentage ot ré ce! of dissolved alues 
with the precipitation of a relatively small amount of solution 
which should be obtained by this method, is well shown by the 
llowing figures, calculated from the nditions assumed 
1. Value per ton assumed 
to be dissolved from 
the ore before the pulp 


reaches the decantation 


syvsten $4.00 $4.00 $4.00 SS.00 SS.00 $8.00 
Moisture in pulp dis 

harge from thickener 

er cent we 6 = ( =( 

) solution precipi 

tated to $.02 per ton 

I ore 1.8 j 4 

tal thickeners used, 


the underflow into the 
last being diluted only 


with an equal amount 


f water to secure 

the minimum loss of 

cyanide j } 4 } 4 5 

oss of dissolved value 

per ton of ore $ .04 $.044 $.026 $.080 $.044 $.026 


‘ercentage of dissolved 
value saved ** - OBO DO O63 990 994 99.0 


indoubtedly within a short time there will be data of ac- 


operations ‘by this method published to show how closely 
theoretical results have been attained in practice 


Joun V. N. Dorr 


wer, Colo. 


Ferro Titanium. 
the Editor of Metallurgical and Chemical Engineering: 
~ik.—In your issue of July, 1911, page 348, there is an ar- 
by Dr. Hans Goldschmidt, in which he speaks of alloys 
iuced by his aluminothermic process, and contrasts them 
th other alloys. 
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Regarding Ferrotitanium, he says: “This carbon-free terro- 
titanium, containing 25 per cent of titanium, is used now 
quite extensively as an addition to steel for making rails and 
rolls. This ferrotitanium made by the aluminothermic process 
dissolves very easily and uniformly in the molten steel. It 

is a small intentional content of aluminium as this increases 
its solubility 

‘The experience of metallurgists has shown that as a rule 
arbon-free metals dissolve more easily than metals contain 
ing carbon, since the latter contain carbides—that is chemical 
compounds with carbons.” 

It has been my privilege to have considerable experience 
with ferrotitanium alloys, in both steel and iron, which has 


been chiefly gained with the so-called 10 per cent and 15 per cent 


alloys of the litanium Alloys Manufacturing Company. 
Based on this experience, these alloys can be thoroughly reom 
mended \s is well known, these domestic alloys are not car- 
bon-free, as they contain from 6.00 to 7.50 per cent total carbon, 
and so would appear to come under Dr. Goldschmidt’s classif- 
ation of alloys containing carbides. This, however, is not the 
case, for almost the whole of the carbon is present in the free 
wr graphitic conditior Che irbon in chemical combination 
varies from not more than 0.1 to 0.25 per cent, so that the 
amount of titanium carbide present, if any, must, therefore, be 
ery small. The action of titanium, is some respects seems to 
re a good deal like that of silicon decomposing the carbide of 
on, and precipitating the carbon as graphite 

When the 10 per cent or 15 per cent alloy is added to a bath 
f molten steel solution quickly takes place Part of the 
graphite probably unites with iron forming carbide of iron, 
vhile a part rises quickly to the surface because of its low 
specific gravity, and is lost in the slag 

[his opinion is supported by the results obtained in prac- 


tice, for the carbon in the final steel when these alloys are 


used is generally slightly raised, but not to the amount ex- 
pected if all the graphite were absorbed. It is extremely im- 


probable that at the temperatures worked with, any titanium 


The Goldschmidt alloy when analysed shows that a con- 


siderable amount of aluminium is present and most probably 
unavoidably. This is present only in traces in the Niagara 


Falls alloys. In one sense its presence may be beneficial, but 
in another it is harmful. It may help the solubility of the low- 
carbon when added to the molten bath, and in this respect its 
action is necessary and helpful. After fusion, most of the 
aluminium will be oxidized to dry powdery alumina. This 


will tend to slag off, together with the oxide of titanium and 
other slag-making materials. Its action will be to decrease the 
fusibility of the slag, making it liable to be held in the metal, 
and so tend to defeat one of the chief advantages of using 
ferrotitanium, namely, a final clean solid steel or iron 

G. B. WATERHOUSE 
Lackawanna Steel | Lackawanna, N. Y 


Expropriation of Mining Rights. 

lo the Editor of Metallurgical and Chemical Engineering: 
Sir:—I invite the friendly criticism of your journal on my 
proposed new (old) legislation permitting expropriation of 
mining rights (even in invitum) by strangers to the title in 
the soil. Some such legislation seems demanded and essential 
to the proper development of the mineral resources of States 
like those of the Atlantic seaboard, where obtains the ancient 
English common-law theory that ownership of the soil carries 
with it the title to the centre of the earth. 

Rockland, Maine C. Vey Hortman., 

[As noticed in our May issue, page 278, a paper was pre- 
sented by Mr. Holman at the last meeting of the American 
Electrochemical Society on the advantages of Maine for elec- 
trochemical industries, giving details of the available water 
powers and mineral resources of Maine. This paper was pub- 
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Vol. 19 of the 
Mr. Holman’s argument is that the development and 
exploitation of 


lished in 1 in Transactions of the Society, 
page 35! 
these mineral resources seems wholly impos 
sible under the present laws, owing to the unprogressiveness or 
unwillingness of their nominal owners, the holders of the land 
which they lie, to undertake their proper working. For 
Mr. a bill 
next session of the Maine, 


ore bodies in the lands of 


reason llolman intends to have introduced at 


Legislature of providing a 


by which mining of owners 


unable or unwilling themselves to develop them can be 


vally undertaken by strangers to the title who are willing to 
assume the risks. It is 


that in his 


interesting to note in this connection 
and the public 
lands, delivered on Aug. 9 at the Michigan College of Mines, 
the Director of the U. S 


address on the mining industry 


Geological Survey, Dr. George Otis 


recommended should be made possible by 


on “the separation surface and mineral rights 


two estates have values that n be separately 


Flow of Heat Through Furnace Walls. 
litor of and Chemical En 
Bulletin No. 8, by Messrs 


Bureau of Mines, and noticed briefly 1 


V etallurgical 


jineering 


In the recent Rav and kKret 


r, issued by the 

our July issue, page 382, the conclusion is drawn from thet 

experiments that a solid wall is a better heat insulator than one 

same total thickness having an air space not filled with 

any material, especially when this air space is near the hot side; 

also that when such an air space is filled with a loose granular 
material it insulates better than a solid wall 

These conclusions, if correct, seem to be 


quite important 


and valuable, although the most important one, namely, the one 
referring to the better insulation of loose, granulated material, 
is not new 

It seems to the writer, however, that the subject needs fur 
ther investigation, as there are some discrepancies which seem 
fact, 
bar 


to require an explanation It is a well known known 


to all blacksmiths, that 


cracked transversely is heated on one side of the crack, it 
] 


probably when an iron which is 


may 
red hot 


re COME 


up to the crack, while it is still black on the 


other side The crack may be so small as to be invisible to the 


cold 


be¢ n 


piece; in fact, it is believed that this phe 


used t ndi the existence of invisible 


pronounced drop in_ the [nside 


at the 





1 1 } 
crack and t 


of heat across the 


(or the « 


heat is rans b 


radiation) is enor 
Outside 


bulletin An air 


uunterpa 


resistance when the 

















mitted by 





greater than that of the 
‘ontradiction 
that 


is apparently in direct 
to the conclusions 
wide crack 

\ possible explanation 


such a 


drawn in space is a 
that the 
that the a 
space is poor relatively to it, and that the conductivity of fire 
brick is so that it 


ur. This, however, seems hardly likely, for it is evidently the 


f the discrepancy may be 


iron has thermal conductivity 


very good 


very much poorer than iron is better than 


air spaces in the interstices of the loose granular material that 
Moreover, the has an 
that a 
crack behaved like the iron one, and the thermal resistivity of 
that of 


gives it its higher resistance writer 


indistinct recollection having noticed glass rod with a 


glass is of the same general order as refractory 


materials 

Moreover, the writer noticed recently in an electric furnace 
that the temperature of the brick at a in 
was considerably cooler than that at b; the difference 


the above sketch, 
Fig. 1, 
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This 
was no doubt due to the joint which separated the one from 
the inside of the 


was so great that it was easily noticeable to the touch. 
furnace. If such a cheap and simple thing 
as a joint is such a good heat insulator, and this appears to be 
so, it would be unfortunate if the conclusions drawn in that 
bulletin were to be interpreted to the contrary 

It might be interesting to try heating the end of a trans 
versely cracked fire brick or rod of insulating material to see 
whether it would behave like the iron bar. It would probably 
have to be done in the dark; moreover, the cooler end ought 
to be water cooled and the hot end ought to be heated quickly, 
for in course of time the heat would no doubt find its way to 
end of the crack 


differences of temperature alone are not 


the colder side by passing around the Mere 


measures of thermal 


resistances any more than voltages are measures of electrical 


resistances 


lf the electrical con 





Villian 
Y™Z, 
y 


ductivity 1s auy meas 





ure or indication of 


the thermal conduc 


tivity it may be of in- 











terest to note here that 


the writer has repeat 
drawn an_alter- 
current arc 


surface of a 








edly 
nating - 
from the 
hot magnesite fire brick 
which formed a part of the furnace wall, the metallic charge tn 
the furnace being the other pole of the circuit. The magnesite 
was scarcely visibly red. 

\ccording to the above-mentioned bulletin, filling an air 
space with loose granular fire brick gives that space an effective 
resistance which is greater than either of its two constituents, 
air and fire brick, 


would have by themselves. This seems to 


call for an explanation Perhaps it lies in the resistances at 
the surfaces of contact of air and fire brick, as this surface is 
normously greater for granular materials. 

The following is another curious deduction from the formula 
in this bulletin which leads to apparently absurd conclusions, 
although they may be correct. Let and 3 
cubes, 


Figs. 2 represent 


double-walled furnaces, in the form of which are 


alike in 


walls in Fig 


two 
within the 
the thickness of each of 
the two parts of each of the brick walls being the same in bot! 


every respect except that the air space 


3 is double that in Fig. 2, 


Let it be assumed for a first trial calculation that the leakage 
f heat is the both The 


bounding surfaces of the air space will then, of course, be the 


same in temperatures at the tw: 


ame, as the amount of heat radiated is independent of the 


ickness of the air space. But the cross section of the outet 


wall perpendicular to the flow of heat is much greater in Fig. 3 
than in Fig. 2; suppose it to be twice as great in this particular 
Lasse, 


then the drop of temperature in it would be only half as 


great as in Fig. 2 because the flow is the same, hence the tem 


perature of the outside of the furnace would be considerably 


greater in Fig. 3 than in Fig. 2; the larger one would be the 


hotter. But with a higher temperature of the outside surfac« 
more heat would pass into the air; besides, the surface is now 
also larger, which still further increases the heat flow 

It follows, therefore, that the heat flow or leakage will not 
be the same in the two cases, as was assumed at the 


thai it for the 


start, and 
Fig. 3. 
other words, a larger air space insulates worse than a smaller 
one, which is apparently paradoxical. Yet it seems to lead to 
that the thinner the air space the better the 
insulation; hence a joint between two abutting bricks ought t 
be a good insulator. 


will be greater furnace shown in 


the conclusion 


The above illustrations seem to show that it is not safe t 
jump to conclusions too quickly, as the problems may not be 
as simple as they appear at first sight. 


Philadelphia, Pa. Cart Herinc. 
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Counter-Current 


The of Continuous Agitation, 
Decantation, and Dilution Applied to 


the Cyanide Process 


By Joun 


: | RorHn wel 
Che present practice in the treatment of a gold and _ silver 
ore by the cyanide process, when using the agitation method, 
requires the mixture of a barren cyanide solution with the ore 
at its highest value then the mtinued agitation of this 
mixture, dissolution of the gold and silver is accomplished and 
the metal transferred to the solution, the rate of dissolution 
proceeding more slowly as the point of chemical equilibrium 
approa hed Thus it is necessary t vitate the mixture for 
h length of time as required to obtain the highest eco 


mical transfer of the metal into solution, and in some cases 
t means a retreatment of the charge after the removal of 
the first solution, in order t btain a satisfactory recovery ot 
e metal content of the ore 
The ide il and logical met] | ? ntinu s treatment and 
peration is the reverse of this method—that 1s, the solvent 
vest in metal value and highest in free cyanide should be 
lied to the ore after the greater value in metal has been dis 
ed This solution is then separated fre the ore and ap 
ed t re of higher value, and back up the line f treat 
ent until the highest grade of solution is in contact with the 
e at its maximum value, after wh it is separated and 
ssed to the precipitation departm« ere the metal content 
ecipitated and recovered an r irren solution returned 
tie system to @ thr v the Vor gather ny 
€ aga n the same sequence of perations 
t is known that if cvanide solution has approached the point 
f chemical equilibrium on a single antity of ore, and 1s 
then withdrawn and another solutior ntaining free cyanide, 
t not necessarily barren in met le, 1S ught in contact 
th this re, a further dissolutior f the etal takes place 
that it was not possible t btain with the first solution, and 
that in the repetition of this sequ erations the point 
Saturation 1s approa hed 
Bas n this condition, which in reality is simply the apph 
it the “phase rule,” I have designed a method for carry 
g t thes perations in re nical and ntinuous 
manner 
The meth d in ives n Nanywe 1 lass 7 '¢ upment 
employed in the ordinary continuous method of agitation, de 
intation and dilution as illustrated in a former article* of 
ine covering the continuous treatment of an ore, and as gen 
rally employed in mills using agitation tanks and dewatering 
keners. The only requirement is a re-arrangement of this 
uipment 
Reference is made to the graphic flow sheet accompanying 


is article, which illustrates the new arrangement, and the 
inter-current flow of solvent through the stream of re 
this illustration, it will be noted that instead of placing 


agitation tanks in continuous series, followed by the con 
tinuous decanting and diluting tanks, we place the agitation 
nk between the thickeners The agitator then receives the 
thickened pulp from the thickener ahead of it, and the de 
nted solution from the thickener following it; thus it will 


be observed that the solvent is taking up value from the ore 
f lowest value and passing it up to the tank containing a 
igher value, while the ore is losing value as it passes down 
hrough each tank of the series toward the discharge. 

The highest efficiency is obtained by having as thick a pulp 
s possible in the underflow, so that 
alue is contained in the moisture passing with the solids; and 
the greatest dilution is obtained from the counter-current flow. 
lso the point of chemical equilibrium is removed as far as 
ossible. 


a minimum of dissolved 


In describing the method and equipment I will not take up 


*This journal, Vol. IX, No. 7, July, 1911, 
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440 METALLURGICAL AND 
the preliminary work of the preparation of the ore, as this will 
have to be suited to the requirements of the ore, with reference 
to amalgamation, concentration, fine grinding or preliminary 
treatment by oxidizing or other solutions to prepare the ore 
tor the subsequent treatment in the cyanide solution 

rhe flow sheet shows a simple ore ground in a weak cyanide 
solution, and a comparatively small extraction of the metal 
values during the preparation 

For the operation of the counter-current method the agitation 
tank that can be used to the best advantage is the type in which 
the rising current of pulp is carried up through a central tube 
At the top of this tubx the flow of 


[ is a distributor, over which 
flow is cut out 


pulp passes, and a proportional part of this 


with a sampling vane located above the surface of tl 
the tank 


e pulp in 
This position of the sampling vane forces the incom 
pulp and solution to pass from the top to the 
bottom of the tank before 
through the vane to the thickening tank, thus insuring 
may be of the 


ing flow of 


any part of it can possibly pass 


a thor 


ough mixture and agitation Che distributor 


rotating type or simply an inverted cone of definite diameter 


| 


at the ast Che 
meter of the cone, or 


sampling vane is located just below the 
rotating 
tank 
of the vane 
tank so the 


peri 
in the concentric path of the 


distributor, thus a uniform sample of the content of the 
Che adjustment 


vel of the 


» the thickener 


lling the le 


feature 


Is pass 


permits contre pulp in the 
uutflow is equal to the 
tank that works 
the diagram, as it permits of 


a tank 


amount 
The thi 


shown in 


kener into the method is the one 


a close and s] onnec 


tion to the agitator This is with a large « and ex 


tended rectangular settling tank with inclined baffles that give 


solids have a 


settling area, in which the finest 


settl 


it a very large 


maximum time to ind give a clear overflow at the weir 


Che weir opposite end of the tank from the feed 
the flat bottom of the tank are 
rake The 


considerable 


is placed at the 


the solids that settle to 


and 


moved to the cone by a slow-moving reciprocal 


large ne forms a receptacle for the storage of 
thick pulp, 


which any 
be taken care of 


thus insuring a very thick product, also a place in 
from the grinding mill can 


through tl 


fluctuations in the flow 


and the flow ie rest of the system 
maintained uniform 

The automatic transfer is a special type of diaphragm pump, 
capable of handling a very thick pulp, and may be regulated 
both in speed and stroke to give a definite quantity of feed in 
a unit of time 

In the arrangement of the series of thickeners and agitators 
to obtain the greatest economy in power, the tanks (2) and (3) 
of the series will be the lowest in the mill, the top of (4) and 
(5) will be about 2 ft. above the top of (2) and (3), while the 
will be about 2 ft 
(8) will be only high enough for the overflow to go by gravity 
into (6) [he water tank and (11) will be located above (8) ; 


a meter placed in the outflow pipe from (11) and water tank 


top of (6) and (7) above (4) and (5); 


regulates the flow of diluent into the series and registers the 
quantity passing. The automatic transfer takes advantage of 
the hydrostatic head in the thickener, thus reducing the lift 
necessary to discharge the pulp into the following agitator 
The thickened pulp being the smallest quantity to be handled, 
If we 
figure, for example, a plant treating 100 tons a day, and the 


means the minimum of power required in the system. 


transferred pulp contains 50 per cent moisture, we then have 
approximately 3.26 cu. ft. flow per minute, equal to approx- 
imately 280 Ib. to be raised an average height of about 6 ft. at 
each transfer, or 1680 ft.-lb. With the five transfers shown in 
the flow sheet this would be 8400 ft.-lb. Allowing 100 per cent 
for friction, we require very little over “4 hp for the whole 
transfer 

The arrangement also contemplates the overflow from (3) by 
gravity into (9), themce to (1) if zinc boxes are used; the 
barren solution is then pumped to (11). The elevation of this 
tank is only enough to flow back to (8) and need not exceed 30 
ft. If we follow the example of 100 tons being treated, and 
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take the 


one oO! Ore, 1. @., 


precipitated at 3 tons for 
300 tons per day, this will require, if a pump 
is operated continuously, 12,500 ft.-lb. per minute, which, allow- 


ing 100 per cent for friction, is about 2/3 hp. 


quantity of solution 


lf we take the power required to operate the air compressor 
tor agitation in the agitation tanks at 5 hp per tank, this being 
about an average in the usual practice at the present time, and 
using three agitation tanks, we have 15 hp for this purpose 
\llowing liberally for friction and contingencies, 20 hp will be 
ample for the whole work, or about 1/5 hp per day-ton for this 
department of the mill. 
cess of this figure. 

For the 


Present practice is considerably in ex- 


flow of the ore and counter-current flow of the 
solvent, reference is made to the diagram 

The following descriptive flow sheet will give the method of 
operation: 
slime 


classifiers, overflow goes back to mill solution tank, except the 


(1) Mill pulp thickener; receives all the flow from 


small amount sent to (9) for precipitation if there is a tendency 


on the part of this This 


solution in some cases instead of being sent to (9) might be 


mill solution to build up in value 


sent to (7) or (5), whichever tank should happen to contain a 


nearly equal amount of value per ton of solution lhe under 


* transterred in definite quantity and specific gravity 


No. I agitation tank; receives thickened pulp from (1) 


and counter-current solution from overflow of (s). discharges 


content continuously through sampling vane into (3) 
\ 


3) No. 1 dewatering thickener; receives flow through samp 


ling vane from (2), clear overflow goes to (9), thick underflow 


by automatic 


transter to (4) 
(4) No. 2 agitation tank: receives thick plup from 


counter-current solution from 


(3) and 
overflow of (7), discharges con- 


tent in equal quantity as received, through sampling vane 


into (5) 
(3) No 

through sampling vane from (4), 

while thickened 


2 dewatering thickener ceives flow continuously 


overflow goes to (2) 


underflow goe automatic transfer in 
definite quantity and specific gravity to (6 


(6) No 


counter-current 


3 agitation tank: receives thick 


solution continuously from overflow of 


discharges content in equal quantity as received, through samy 

ling vane, to (7) 

continuously 
(4), 
tranfer 


(7) No. 3 dewatering thickener: receives flow 
through sampling vane from (6), 


thickened 


clear overflow goes to 


while underflow 


goes through automatic 
in definite quantity and specific gravity to (8) 
(8) No 4 


underflow 


dewatering thickener: thickened 


from (11 


receives 


pulp 


from (7), mixed with barren solution 


plus water to make up moisture passing into the trom 
to the amount to maintain quantity in counter 
current goes to (6), balance of overflow 


System 
(1): overflow 
goes to mill solutiot 
storage; underflow goes by automatic transfer to waste. if 
sufficiently reduced in value, otherwise to an additional thick 
ener, and this thickener would receive the flow from (11) and 
the water tank, instead of (8). The overflow would then go 
in part to (8) and the balance to the mill solution tank, whil 
the overflow from (8) would all go to (6). 

(9) Gold solution storage tank; receives overflow from (2) 
and delivers as required continuously to (10). 

(10) Zine boxes or zinc dust precipitating equipment :; receives 
solution from (9), delivers barren solution to (11). 

(11) Barren solution storage tank; receives solution from 
(10), discharges through regulating meter to (8) or subse 
quent thickener. 

If the thickened pulp from the last dewatering thickene: 
carries an amount of cyanide solution that would involve ar 
excessive loss, this pulp can be washed on a pan or rotary typ* 
of vacuum filter and the cyanide solution recovered and re 
turned to its proper place in the circuit. 

The excess of cyanide can also be recovered to a high per 
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centage by using two or three additional thickeners, and giving 
a dilution wash with water, and counter-current the wash 
igainst the solids, the overflow from the first tank going to the 
mill circuit to replace the amount drawn from it into the agita 
tion circuit. A close regulation will obviate any accumulation 
of solution, particularly if the ore treated settles naturally to a 
fairly dry pulp. 

There are many advantages apparent in this system as a 
whole over the present method of operating, the important ones 
of which are as follows: 

The dissolved values are recovered from the system at the 
point farthest removed from the discharge of the tailings; 
thus it is impossible for a charge of pulp containing high value 
in solution to be thrown away by an imperfect wash or care- 
lessness or neglect on the part of the attendant operating a 
filter as in the present method 

lhe amount of solution carried in the circuit is less than in 
the present method, while at the same time any unit of ore is 
in contact with a larger volume of solution than at present. 

By proper regulation, a minimum of solution of constant 
maximum value is sent to the precipitation department, so that 
there is no occasion to carry two or more circuits for precipita 
tion. purposes 

There will be no accumulation of solutions, from which 
values have to be precipitated and the solution thrown away. 

The power required for operating will be less and the equip 
ment less for given tonnage capacity, thus the first cost will be 
ess for installation per day-ton treated 

The counter-current system can be controlled in all its opera 
tion from a central point, which registers and records the exact 
flow at all times and sounds an alarm if any stoppage occurs 
r a danger point is reached that would throw the regular 
peration out of equilibrium 

\ complete control of the process is possible by taking 
samples of the pulp and solutions passing, and making the 
necessary determinations of value considerably in advance of 
the time of discharge of the pulp as waste. As the mechanical 
yperations are simple and automatic, the labor required around 
such a plant is a minimum, so that the personal equation plays 
i very small part in the whole 

The system may be applied to the treatment of ores other 
than gold and silver where a hydro-metallurgical method can 
e applied 

Denver, Colo 


New Method for the Rapid Determination of the 
Total Carbon in Iron, Steel and Ferro-Alloys. 


By A. L. Queneau. 
lt is of great importance to be able to obtain rapid as well 
accurate total carbon determinations in operating steel 
en-hearth or electric furnaces. The colorimetric method of 
egertz was formerly the quickest known, though it is not as 

ble as the usual combustion method in a porcelain tube in 
stream of oxygen 
"he method herein described is due to M. De Noully, chief 
emist of the St. Chamond Steel Works, in France. It per- 
ts of the same accuracy as the standard combustion method 
ile giving the results in about 5 to 7 minutes. Further- 
re, the apparatus used is extremely simple and can be in- 
lled independently of a regular laboratory in close prox- 
ity to the steel furnaces. 
lhe method is applicable to the various grades of pig iron, 
els and ferro-alloys; the accuracy of the results being 
ntirely independent of the presence of nickel, chrome, tungs- 
n, molybdenum, vanadium, titanium. sulphur or phosphorus. 
Principle of the Method.—The prepared and weighed sample 
the steel or ferro is burned in an atmosphere of oxygen, 
ie combustion being started by means of a small arc flashed 
through the steel sample. The resulting CO, is absorbed in a 
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known volume of standard NaOH solution, the excess of free 
NaOH being titrated by means of a standard sulphuric acid 
solution; phenolphthalein is used as indicator 

Solutions Used.—Alkali Solution. 


NaOH 4 grams 
HO 1000 cc 
Indicator 
Phenolphthalein I gram 
\lcohol, 90 100 cc. 
Sulphuric Acid Solution 
H.SO, 4.083 grams 
H:0 to make 1000 cc. of solution 


Che acid solution contains 3.333 grams of SO, per liter; I ce. 
therefore corresponds to 1 mg. of carbon. As usual, the acid 
solution is standardized with a BaCl, solution 
Apparatus,—The apparatus consists of 
1. A liter Erlenmeyer flask of Jena glass, closed by a rubber 


stopper with 3 holes, through which pass 2 copper electrodes 








All DIFUEMSIONS AAL (MPM sAE TR 


Fit I DIMENSIONS OF APPARATUS 


! Erlenmayer Flask of 1 Liter 

B—Rubber stopper with 3 holes. 

a—Asbestos disc to protect the rubber stop 

per from any projections during combustion. 

I Electrode supports. 

€ Electrodes 

T—Fiber handles allowing to vary at will 

the electrode gap. 

»—Current terminals 

O—Copper tube for the oxygen. 

( Adjusting sleeve with set screw. 

S Support for the asbestos boat. 

\—Asbestos boat. 
and a copper tube. To the copper tube is attached a copper 
wire, forming a loop to support an asbestos boat and a basket 
of copper wire cloth placed under the asbestos boat. The 
basket is to receive any material that may escape in case of 
the asbestos boat being bored by a too violent combustion 
of the metal sample. The copper tube terminates a short 
distance above the boat and serves to bring into the flask a 
supply of oxygen and directly over the material under analysis. 

2. A glass bottle reservoir for the oxygen, which is main- 
tained at a slight pressure, 30 to 40 cm. of water. The 
water is rendered slightly alkaline with KOH in order to 
free the oxygen of whatever traces of CO; may be present in 
the gas as supplied. 

3. A small glass bottle forming a mercury trap to prevent 
any gas passing back from the Erlenmayer flask in case of 
too intense combustion. 

The asbestos boats are readily made from asbestos paper 
I or 2 mm. in thickness, from which discs, 50 mm. in diameter, 
are cut. These discs, slightly moistened, are pressed by means 








j 
a] 
| 
i 
| 
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of a bronze former, 25 mm. outside diameter, in a steel die, 
30 mm. inside diameter. The boats are thoroughly dried and 
are also calcined in a muffle furnace to decompose any car- 
bonates that may be present in the asbestos. 

Preparation of the Sample—Whenever possible the samples 
are obtained by drilling at high speed with a suitable twist 
drill; thin voluminous drillings are desired; dust and needle- 
like drillings are to be avoided if possible. 

1. The 


through 100 mesh. 


hard or tempered steels are crushed and passed 
z. All grades of pig iron are crushed and passed through 
So mesh. 

3. All ferro-alloys are crushed and passed through 120 mesh. 

For soft steels a good combustion is readily obtained without 
the addition of any oxidizing agents; for all other metals it is 
necessary to add a certain amount of PbO, or Bi.O, to the 
samples, as will be shown in the table given below. 

With all materials containing over 1.5 per cent of carbon in 
order to secure a complete combustion it 1s necessary to add 
to the 


sample a certain amount of fine drillings from an extra 
































PI oxides that may 
ipe nm case of a rupture < 

F, & I 1 Liter Erlenmayer fi 
B—Oxygen tank. 

M—Reducing manometer 
C—Water tank used in filli: 

Ww Wolf bottle used as o 
4 Water bottle to give 
y—Mercury traps. 


soft and due being 


for the additional carbon intro- 
duced, the determination of the carbon contents of the extra 


pure steel (.05 t 07 ty F corrections 


made in the results obtained 


soft steel employed having been made once for all 
W’ ght of 
Wh. of S’ple Wt.of PbO, Soft Stl. 
gram 
.100 or .200° 


Materials. 
Steels with less than 1.5% C 


gram gram. 
Ior2 
or steels with over 
.200 

Pig iron 
| erro 
Ferro-chr 
Ferromangane 

{ or .500 
Ferrosilicons, ( vones .500 
.500 
.500 


Ferro-molybdenum .500° 


Ferro-tungsten .100° 


‘With soft steels it 
are coafse and irregular in size 

“With less PbO, some molybdic acid is volatilized and is absorbed by the 
NoOH solution. 

‘With more than .100 of PhO. the combustion is too intense and the 
ishestos boat becomes bored thereby. 


is not necessary 


o add any PbO, unless the borings 


If any extra soft steel borings are required these drillings 
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are spread on the bottom of the boat and on top of the 
thus formed is placed the mixture of the pig iron or 
with the lead peroxide. 

lhe above table will enable one to obtain the complete com 
bustion of all products, even gray iron containing a larg 
amount of graphite. 

lor the analysis of all products with more than 1.5 per cent 
of C it is recommended that the NaOH 


500 cc 


solution be diluted to 
in order to make the end reaction more sensitive and 
also to bring back the pink color of discoloration by the addi 
tion of a known quantity of the NaOH solution. With hig! 
carbon of the NaOH 


there 


contents it is also well to take 200 ce 


solution, instead of 50 cc. in order that may lx 


alkali to 


large excess of free absorh the last traces 
formed CO 
The results are not affected in the least by the 


sulphur 


presence 
\ test was made with samples containing Xo per 
ot S. In the same manner the presence of phosphorus is 
cent P 


The sulphates and phosphates forme 


detrimental; phosphoretic pig with 2 per gave ac 
results with this method 
remain in toto in the asbestos boat, from which they may 
collected and then determinations mace 

Va The 


be analyzed is placed upon its 


asbestos boat 


hpulations 
support 
being so adjusted that its edge level is from 5 to lo mm 
the level of the end of the 
copper electrodes are placed with the fre: 


in the sample and about half way therein. The 


supporting copper tulx | 
extremities ur 
rubber stopp 
with its adjuncts is placed in the neck of the Erlenmayer flas 
a careful closure of it being made without 


The flask has been 


oxygen gas and has also received 40 or 


or its contents. 


solution [he various connections are now made and 


r is opened, thus establishing communication with the 


reserveir Il’; the electric current is then made to pass 

the gap of the electrodes by closing the double-throw swit 
rhe resistance R is such as to permit, with a given sources 
electric current, the passage of 12 or 15 amp when the ele 
trodes are in short-circuit. 

As soon as the combustion has begun the current is cut 


the metal continuing to burn until complete mbustion 
taken place 

In the event of the combustion not starting properly the 5 
hetween the 


handles T, 


the switch 


electrode points is changed by means of the fil 
while the current is sent in repeatedly by operati: 
If the combustion is too rapid th: 
off the access of the oxygen 
, ' 
losed, the 


The combustion being complete, the cock r is 


is disconnected and it is cooled by plunging it in water; w! 
cooled it is rapidly opened, the stopper with the boat remo 
flask and its « 
mds and the free NaO 
is titrated by means of the sulphuric acid solution. As a che 
on the alkali contents of the NaOH solution a fresh samp 
titrated and the difference of the 
same volumes of the alkali taken, c 
responds to the NaOH absorbed by the CO, formed. If t 
acid solution contains exactly 3333 grams of SO; per liter, 1 
of it corresponds to 1 mg. of C. 

By taking the difference of the two NaOH titrations it 
seen that no correction need be made for any carbonation wh! 
is bound to occur in the NaOH solution.* 


and a plain stopper is substituted. The 
tents are thoroughly agitated for 10 sec: 


now two titrations, 


solution having been 


The Arizona Copper Company, Ltd., produced during t! 
half year ending March 31, 1911, 9,133 tons of Bessemer copp* 
The quantity of copper bearing material, ore and concentrat 
smelted during the same period was 80,643 tons. The copp 
yield was 11.32 per cent on the gross tonnage treated. 


*Bulletin de la Société de I'Industrie Minerale, November, 1910; ] 
1911. 








SEPTEMBER, IQII.] 








Refining of Silver and Gold Alloys 





By Epwarp F. Kern, Pu.D., 
From Lecture Notes Prepared for the School of Mines of 


Columbia University. 


One of the final products which is obtained by the treat- 
ment of anode sludge by the cupellation of retort-bullion from 
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of cold 
precipitate 


the addition 
CuS ds 


If 


is 


of much is 
dilute 


when the solution cools, collecting the suspended particles of 


gold. copper present, 


acid not necessary, as some will 


gold in the same manner as the Ag,SO,. In some plants che 
hot solution is ladled into a second, heated, kettle, in which 
This pro- 


cedure gives a more rapid recovery of the major portion of 


the suspended finer residue is allowed to settle. 


the gold, as the coarser residue which remained in the digest- 
















































































the Parkes desilverization process, by the cupellation of the ing kettle may be under final treatment during the time that 
final “mother-metal” of the Pattinson process, and by the the finer particles are settling from the solution which is in 
treatment of silver-gold ores, is an alloy composed chiefly of the settling kettle. 
silver and gold, and associated impurities such as copper, se- The hot solution, as soon as clear, is siphoned into about 
lentum, tellurium, and traces of lead, bismuth, et 20 times its volume of hot water in a covered lead-lined vat 
lf the alloy contains an appreciable amount of one or more \ny fine gold, which may have been carried over, is allowed 
f the following metals: lead, bismuth, antimony, arsenic, to settle and the clear dilute hot solution is run into another 
selenium and tellurium, it should be purified as completely as lead-lined vat in which are suspended strips of copper, which 
ossible, as these metals interfere with and increase the cost precipitate the silver as “cement silver,” Ag.SO,+Cu—CuSO, 
f separating and purifying the silver and gold. This is ac 2Ag. The solution is kept boiling by steam. The end of 
mplished by either oxidation in the cupellation furnace, or precipitation of the silver is determined by testing with HCl; 
else by melting the all vith an oxidizing flux, such as potas if silver is in solution, AgCl forms 
num nitrate The cement silver is washed free of copper sulphate, drie¢ 
If the alloy contains over 75 per cent of silver, it is known and melted. If any selenium tellurium are present, some 
is doré bullion. It is refined ar é ere eithe KNO; is added to oxidize and slag them. The refined silver 
the acid-parting process or the el 
trolytic-parting processes 
If the gold content of the all 
per cent, the direct treatme 
ither t these process n 
e econ illy accomplished. Whe | ( ‘ 
S ‘ ise, the alloy is elte 
lle. | 
vith a imhecient amount ! —— =" | Lead Stcips 
iver (or doré ballon ces Se cittiT 
dilute the gold content of the res HI | on lil | 
ing al low 25 per cent ti 
In order to accomplish rapid pa It manne me | 
ing of the silver from the gold, the BARE Vee. Precertating Vat. aah Byertcadnsnes Cesstalching Venk. 
dore bullion is cast into thin plates I.—SECTIONAL SKETCH OF ACID PARTING PLANT, 
f suitable size and shape for treat 
ent. The thinner the plates. th re rapid the parting 1s is cast into bars weighing 1000 to 1200 Troy oz., which assay 
108 fine. The slag is added to charge in the smelting fut 
Parting of Doré Bullion with Boiling Concentrated Sul- ace, OF placed on a charge of metal in the cupel furnace tor 
; the recovery of its silver content. 
phuric Acid. The CuSO, solutions are evaporated to crystallization for 
lhe doré bullion, as thin plates containing 75 to 98 per cent CuSO,.5H:O, and the mother liquors are re-evaporated t 
er, 25 to 1 per cent gold, and 1 to 2 per cent copper, se crystallization several times; the crystals are refined by dis 
enium and tellurium, is placed in cast steel or cast-iron ket solving in water and recrvstallizing. The final mother liquors 
tles and digested with boiling concentrates H.SO, (66° B) for a, evaporated to 55° B in lead pans, then transferred to an 
to 20 hours, until only fine particles are left. (If the alloy iron kettle and evaporated to 66° B. The concentrated acid is 
ntains over 4o per cent gold, it dissolves very slow] Phe allowed to cool and the residue to settle; the acid is then 
reactions for dissolving are siphoned off and used for parting doré bullion. The residue 
2 Ag+2 H:SO,=Ag:S0.+ SO:+-2 H:0 is collected and sent to the smelting furnace, or else put in the 
Cu+2 H:SO,—CuS0O,+ SO;+-2 H.0 cupel furnace 
The usual capacity of the kettles is from 10,000 to 20,000 The residue of gold from the parting of the doré still con 
Troy oz. of doré bullion per 24 hours; 2.5 Ib. of concentrated tains some silver. It is transferred to a small iron kettle and 
'125O. are required per 12 oz. of bullion again digested with boiling concentrated H:SO, for four to 


\s CuSO, is only slightly soluble in concentrated sulphuric 
wid, the copper in the doré bullion must be less than 8 per 
ent, otherwise crystals of CuSO, will coat the metal and pre- 

Ag:SO4 is, however, soluble in one-quarter 
its weight of boiling concentrated H2SO,.; whereas, in dilute 

5 per cent) H:SO, at 90° C. it is soluble in 25 parts, and in 
acid of the same dilution at 20° C. one part of Ag:SO, is sol- 
uble in 100 parts. 


ent it dissolving 


During the dissolving of the silver, a large amount of SO, 
is formed; the kettles are, therefore, covered with an iron 
hood which is connected with a ventilating chimney. The 
heating of the kettles is done by means of a fire beneath. 

When the silver is all dissolved, the fire is withdrawn from 
under the kettle, and a small amount of cold dilute sulphuric 
acid (specific gravity 1.6) is added to the hot solution. The 
addition of the cold dilute acid causes the precipitation of 
some Ag:SO,, which carries with it any suSpended particles 


six hours. The solution is poured off and added to the large 
parting kettle. The residue of gold is washed with hot water, 
transferred to a porcelain dish and digested with boiling dilute 
HNO: in order to remove the last traces of silver and cop- 
per. The solution is poured off and the silver precipitated on 
metallic copper. The residue of gold is well washed with hot 
water, dried and melted with a flux of borax-glass in a graph- 
ite crucible, and cast into bars (998 + fine). 
smelted, or else placed in the cupel furnace. 

Some metallurgists dispense with the last HNO, digestion, 
and others digest first with boiling dilute HNOs, after which 
the residue is finally digested with boiling sulphuric acid. 


The slag is 


Electrolytic Parting of Doré Bullion. 


The parting of doré bullion by sulphuric acid is rapidly 
giving place to the cleaner and less expensive electrolytic sepa- 
ration. 
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The parting of doré bullion containing 85 to 95 per cent of 
per gold and 2 to 6 per cent copper, is ac- 
making the metal an anode in an electrolyte 
AgNOs, 0.1 per cent to I.0 per 

The 
inter- 
as the 
anode, dissolves along 
is not precipitated on the cathode, but ac- 


silver, I to 8 cent 


complished by 


containing trom 2 to 4 per cent 
and 1 to 4 per cent of Cu(NOQOs)s 
the gold (Pt, Pd, Pb) 


amount of divided silver 


cent free nitric acid, 


silver is dissolved, leaving Ir, 


mixed with a small finely 


anode sludge; copper, if present in the 


with the silver; it 
cumulates in the electrolyte 
The 


muth 


anodes must be, as far as possible, ridded of lead, bis- 


antimony by the dore 


cupellation, before is cast 


and 
into anode 
The { 


parting of doré bullion is carried on either 


Balbach-Thum cell, which differ 
However the electrolytic 


The Moebius cell is the 


ll or in the 


tion principles in 


each are th ame older form of 


apparatus 
The Moebius cell (lig 
square wood heavily 


with asphaltum, 
1 


are r ( S1Zé pou 


earthenw 
I 22 in. deep 
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In some cases, when the copper content of the anode is low, 
the electrolyte which adheres to the cathode silver is ample 
to keep the copper in the electrolyte sufficiently low to pre- 
with the The silver in the with- 
drawn solution is precipitated on sheets, or plates, of copper, 


vent it depositing silver. 
giving cement silver, which is collected and melted with the 
The copper in the precipitated solu 
tion is recovered by either precipitating on metallic iron, or 


washed cathode silver 
else the solution is thrown on roasted ore or matte which is 
to be smelted 

Che Moebius cells are usually connected in multiples of five 
The current per cell is from 350 to 450 amp. (C. D. = 
ft.) and e.m.f volt 
The 
as cathodes and in elec 


but by 


or six 
20 to 25 amp. per sq per cell is 1.4 to 1.7 
Che current efficiency is from 92 per cent to 95 per cent 
amount of silver permanently tied up 
trolyte is from 40 to 45 per cent of daily capacity; 
operating with higher current density, the silver permanently 
tied up per daily of the cell is reduced. A 


capacity current 
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and | 
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forth for the double purpose of 


Tray for Collecting the Sulver. 











he 


electrolyte, and to pre 
cathodes _be- 
the long 


The stir 


agitating t 


vent the anod and 


Side. 


coming short-circuited by 


crystals of cathode silver 


and they drop to the 


rers knock the crystals from the cathodes, 
bottom of the cell, collecting 
bottom. The 


cathodes, the stirrers and the tray are 


wooden which has a 
of the the 
all attached to a wooden 
the cell 


Once or twice a day the cur- 


in a tray, 


hinged conductor bars anodes and 


frame, which may be raised from and lowered into 


small windlass. 
the 
the 


by means of a 
from the cell and the silver 
the beneath 
The silver is dumped from the tray, the frame then lowered 
the cell the The 
is carried t The dried silver crystals are 


rent is shunted, frame lifted 


scraped from cathode and caught in tray 


and current turned refined silver 


the 


into on 
washing vat 
an oil-fired reverberatory 


melted in a graphite crucible or in 


furnace and cast into bars, assaying 999 + fine silver 

The gold sludge in the muslin bags, which contains all the 
(Pt, Ir, Pd), most of the bismuth (as BixO:sxH.O), and 
PbO.) of the 
amount of the silver and copper, is removed every second or 
It is refined by acid treatment, or by the Wohl- 


gold 


lead (as original doré bullion, and a small 


third day 
will gold refining process.* 

electrolysis of doré bullion, its copper 
with the silver and accumulates in the 
replacing an equivalent of silver (here Cu 
stands Ag the e.m.f. series). The copper in the 
electrolyte may amount to as much as 5 per cent, and the silver 
reduced to as low as 0.5 per cent without the copper being 
precipitated along with the silver. When the copper reaches 
about 4 per cent, part of the electrolyte is withdrawn from 
the cell, and it is replaced by a fresh lot of AgNO, solution 
from the treatment of the anode sludge. 


In the course of the 
content dissolves along 
electrolyte, 


above in 


221 and 261; 


*See papers by E. Wohlwill, this journal, vol 
1 VI, pp. 355 


vol. VI, p. 450, and by 7: 


Pp. 
Tuttle, wol. I, p. 157; vo 
and 408 and vol. VIII, p. 82. 


Il, 
also 
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FIG. 2 SECTIONS OF MOEBIUS CELI 


density of 40 to 50 amp. per square foot has been successfully 
employed. 

The Moebius 
watt-hours per Troy ounce of silver deposited 
fining in this cell is from 1% to 
deposited. The parting is rapid, 
all and when operating with high current density, 


the recovery of the refined silver is as rapid as by the sul 


in the cell is about 13.5 


Cost of re- 


power consumption 


cent per Troy ounce of silver 
as the anodes are dissolved 
on sides ; 
phuric-acid parting process 

Dr. D. K. Tuttle (this journal, vol. IV, p. 306) and assistants, 
at the Philadelphia Mint, developed a method of electrolytically 
refining silver-gold alloys which gives solid, adherent, crys- 
talline deposits of silver on the cathode, and thus obviates 
the need of mechanical stirrers, as are used in the Moebius 
cell. The process is in use at the U. S. Mints in Philadelphia, 
Denver and San Francisco. 

The general arrangement of the cells and the operation of 
refining are similar to the refining of copper and of lead, but 
on a smaller scale. The cells are made of acid-proof earthen 
ware, 20 in. wide and 11 in. deep, and hold 42 anodes (6 rows 
of 7 anodes side by side) and 40 cathodes (5 rows of 8 side 
by side), suspended vertically with 1.5-in. 
ters of electrodes. The anodes are 7.25 in. long, 2.5 in. wide 
and % in. thick. The cathodes are of same width and length 
as the anodes and are made of rolled sheet silver 0.016 in 
thick. The electrodes in each cell are in multiple. 

The celis are connected in series, and are operated at a cur 
rent density of about 7 amp. per square foot of anode surface, 
and an e.m.f. of from 1 to 1.4 volt, with a current efficiency 
above 90 per cent. 

The gold which is present in the anode in amounts between 


space between cen 
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15 and 30 per cent, remains attached to the anode as a chocolate 
lf the gold is present in smaller amounts, the 
inodes must be enclosed in muslin bags for the purpose of 


colored mud. 


the anode sludge floating in the electrolyte and 


ecoming attached to the cathode 


preventing 


\gNO 
means of small propellers at 


Che electrolyte contains about 4 per cent and 1.0 per 


ent HNO It is circulated by 
ne end of the cell, or by gravity. (The gravity cascade sys- 


m of circulation gives better circulation than the propellers, 





























and does not keep particles of the sludge in suspension so 
ng a time as the propellers, therefore affording a higher 
~overy of the gold residue and the production of purer 
‘Ci 
maintaining rapid circulation and by having present in 
he electrolyte I part by weight of gelatine S009 to 10,000 
f solution, the silver deposits on the thodes as a mass 
solid coherent crystals, which seldom short-circuit the cell 
| successtul peration of the process depends upon the 
rystais remaining it 
tached to the - cathode 
; ; the ¢ m 
ing Its 
ng ‘smooth 
deposit The addi 
e gelatine ts 
1 ach da i 
ee ce vhich 1 
g y the appear 
ince the dep¢ sits 
It s le 1 is > lu 
1 t water (10 
20 grams per litre 
] h gelatine 
larkens the electro 
lyte (due to the chem 
al precipitation ot 
cement silver), and 
ils i s the de 
posit t rorm non End. 
herent FIG. 3 ALBACH-THUM CELI 
The cathodes, when 
the anodes are almost completely dissolved, are removed trom 
the cell, washed, melted and cast into bars of 999 + hne The 
gold residue is collected, washed, and treated by either the acid 
leaching method (when only silver is present), or else is melted, 
ast into anodes, and refined by the Wohlwill electrclytic proc 


ess (in case Pt, Pd, and Ir are present) 


The scraps of anode are remelted along with silver to be 


ned 
unt of the low current density which is necessary) 


r the production of smooth, coherent deposits of silver, this 


On aces 


cess of refining cannot be economically used in the works 

it as the alloys which are refined in the Mints contain from 
to 30 per cent of gold, and as no interest is charged against 
metal which is “tied up” in the cells, this method of part- 
ng silver and gold can be used in this special case 
The Balbach-Thum cell has no mechanically 
irts. It consists of a long, shallow, narrow cell about 10 in. 
in. wide by 48 in. long, made of chemical-proof 

They acid-proof insulated 


moving 


eep by a 


irthenware are supported on 
l lars 

The cathode is made up of strips of Acheson graphite, about 

in. thick and completely covering the bottom of the cell 
Surface, 8 sq. ft. A silver lug is used for electric connection. 
The anodes of doré bullion, size 8 in. by 12 in., are sus- 
ended horizontally in the cell by being placed in a wooden Or 
arthenware tray (24 in. by 24 to 36 in.), with muslin bottom, 
which is about 4 in. from the cathode. The muslin is sup- 
ported on cross-bars which form the bottom of the trays. 
Electrical contact of the doré slabs is made by means of a 


slab of silver with a vertical lug. 
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The silver is deposited as loosely adhering crystals on the 


graphite slabs, and from time to time are removed with a 
hardwood shovel. The crystals are washed, melted and cast 
into bars assaying 999 fine, and weighing 1000 to 1200 
Troy oz. 

The gold (and Pt), bismuth (as Bi:Os.xH.O), lead (as 
PbO.) collect as sludge on the muslin in the tray, and are 
removed every third day and treated in the same Way as 


] 


] 
Ssiudage 


Moebius cells 


The electrolyte is kept in proper condition by 


anode from the 


removing a 


portion, when copper reaches about 4 per cent, and replacing 
with same amount of fresh solution, in the same way as 1s 
done in Moebius cell 

The cells are arranged in sets of 4 to 6 in parallel, and 
operate with a current of about 150 amp. per cell 

The cathode surface is 8& sq t.. giving a current density 


i 20 amp. per sq. It 


The anode surface is about 4 sq. ft., giving a current density 
‘f 40 amp. per sq. ft. 

lhe urrent efhciency averages 88 per cent; at times, 9o pet 
ent 

The e.m.f. per cell ranges from 3.2 to 3.8 volts 

The power consumption in the Balbach-Thum cell is about 
31.5 watt-hours per 1 Troy oz. of silver deposited 

The amount of silver permanently tied up in the cell is 
about 32 per cent of the daily output of the refinery 
{dvantages claimed for the Balbach-Thum cell over the Mog 

us cell 

moving parts, therefore less labor and apparatus to 
keep the plant operating 

2. Less silver tied up tn the plant (32 per cent as against 
15 per cent) 

3. Less time lost in removing the silver and sludge. 

4. Less wear and tear on apparatus, therefore less repair 
osts. 

s. No anode scrap to remelt. (The anodes allowed to com- 
pletely dissolve in the cell) 

fdvantages claimed for the Earthenware Tray cells over the 

Wooden Tray cells 


1. Cleaner and more permanent cell 


2. Deposited silver forms as larger crystals which are easily 
(The the 


forms organic compounds which, when 


washed and more readily melted action of elec- 
trolyte on the wood 
present in the electrolyte, causes the silver tu deposit as fine 
crystals). 

3. Higher current efficiency (93 to 96 per cent) as against 
S88 to 90 per cent). 
claimed for the Balbach-Thum cell as 
Moebius cell: 
1. Larger power consumption (3.5 volts as compared with 1.5 


volt) 


Objections 


with the 


compared 


2. Large consumption of HNOs, due to high e.m.f., forming 
NH; 

3. Larger space required per given daily capacity, (about 6 
times more space) 

4. The anodes side, the 


dissolved only on under facing 


cathode, therefore less rapid per anodes under treatment. 

5. More silver tied up in the electrolyte per given parting ca- 
pacity, (larger volume of electrolyte per weight of anodes). 
Advantages of electrolytic parting over acid parting of doré 

Bullion: 

1. Production of purer silver. 

2. Complete 
render silver brittle). 

3. Less cost of operation, due to smaller consumption of 
chemicals. 


separation of selenium and tellurium (these 


4. Less loss of metal, due to less handling of materials. 
5. CuSO.5HO:O not produced as by-product. 
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Disadm 
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ld residue held for parting (interest on same). 
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the gold in bars, where 
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60 hours to have 
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Treatment of Silver Anode Sludge. 


rt *fi / oy tr 1/ 
oA rile .) ca 
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an ir present tft may tor rec 
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pp I 


When acid treatm 
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B.—Electrolytic Met 


hod. When platinun 
are in su ent amounts to pay 
in da ash flu 
by the Wohlwill electroly 


iss and s i as 


xX, an 


f il ii 


of paint (asphaltum 
the pos- 

to the 

ventilation 


prevent 


istion, due 
\mple 


ided also, 


in 
workmen 
Electrolytic Refining of Gold. 
Electrolytic Gold 
Philadelphia, 
and for the 
ae, SE 


are gold bullion, of reasonable purity, running 


Refining Process is used at 


and San Francisc 


the 


Denver 


for purifying valuable im 


recovery of 


purities (such and Os) 


The 


over 940 I 


as 
anodes 
ne, and the cathodes are thin sheets of hard rolled 
gold 

The 


per 


electrolyte contains 


HCl gr 


cent AuCh, 2 to 5 
per cent NaCl. If 
anodes contain lead, then per cent H.SO, is 
added _ to the and deposited 
with the gold; the H:SO, causes the lead to enter the anode 
sludge as PbSO, 


trom 3 to 4 per 
to 3 
to 2 


dissolving 


cent tree (sp 1.2) and 1 


the from 1 


prevent lead being 


The conditions necessary to obtain high current efficiency 
and to deposit the gold in solid form are the presence of free 
HCI in the electrolyte, circulation of electrolyte, and tempera- 
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With 


temperature, the 


AuCh 


slowly 


ture between 50 and 70° C neutral electrolyte 


and at ordinary anode dissolved 


is 
free chlorine being liberated at the anode, and hydrogen at th 
cathode 

rhe circulation of the electrolyte is accomplished by means 
f small propellers in one end of the cell, or else by the gravity 
The 


as the latter, as it keeps the 


cascade system. rormer method oT circulation is not Ss 


satisfactory sludge longer 


attached t 


anode 


in suspension, which permits particles becoming 


cathode ‘ase of the gravity-cascack of cir 


the cells 


height 


the 


} 


ation, 


system 
arranged witl 


adj 


upper cell to the lowe 


in rows ot I2 or more, 


the 


are 


between lls to allow solution 


the 


ample oming 


rome Porcelain pum] 


flowing from 
the 


for raising the electrolyte from sump cell to the 
Lhe hould 


composition ct 


ire use d 


Le ple to mamtain uni 


circulation s 


of the rly te all pat le Ce 


lay judged by cori t] ! and tl 
the cathode 
acid-proot 


dee} 


1 
un 


in 


clent current density 


ne as rapidly as 


| he 


1 
des s 


adde d 


mstant 


they be: 
nduc tor 
Itag 


1On-<« 
vhen vy 


high and current be 
from 


\ ot 
2NaCl 


is Trecove red 
educes the 


2Ag 


osmium 


which ¢ 


are present they 


and are separated fr the 


parting 


If « platinum and paladium are constituents of 1 


dissolved along with the wold. 


gold the 


but 


inode are replacing 


equivalent of in electrolyte (higher in e.m.f. set 


than gold) are not deposited unless allowed to accumula 


{ Pd 
chloride solution 


percentage must not exceed 5 per 
added to the 

order to supply the equivalent of gold which was repla 
Pt, and Pd This 


electrolytically 


cent 


Each day, gold must le 
11) 
] ] , ] 

during electrolysis by Cu, solution 


The 


method of preparation is by dissolving gold in aqua-regia at 


pared either chemically or chemi 
evaporating off the chlorine, which is an expensive method at 


of 


1s 


very disagreeable on account chlorine. The electrolyt 
method is by electrolyzing concentrated hydrochloric acid 

tween gold anodes, and gold cathodes (in a porous 
foot, and | 
square foot. Te 
The electrolyte arow 
concentrated in Aut 
The high current density of the current at the cathode pr: 
vents gold being deposited, hydrogen being liberated instea 


When the solution in the anode compartment becomes sui! 


cup), 


anode current density 100 amp. per square 


cathode current density 250+ amp. 
C. 


more 


per 


perature of solution 60 


the 


to 70 


anode becomes more and 
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ently concentrated in gold chloride, it is removed and re- 


placed by the solution in the porous cup surrounding the 
athode, which in turn is replaced by fresh concentrated hydro- 


hloric acid. 


fhe platinum (and paladium) is recovered from the elec 


lyte by precipitating as insoluble double ammonium chloride 


salts (NH,C1).PtCl. The gold must first be precipitated by 


current of SO,, the solution is filtered, then NH,Cl added 


ind the solution evaporated to small volume. The precipi- 
tated (NH,C1)2PtCl on ignition is reduced to metal, NH,Cl 


ind Cl being volatilized 


Reactions 
2AuCh + 350: + 60,0 = 2Au + 6HCI1 + 3H2SO,. 
PtCl, + 2NH,CI (NH,C1). PtCh,. 


f palladium is present it is precipitated along with the plat 


im as the double salt. It is separated from the platinum by 
igesting the ignited precipitate with hot conc. HNQOs, which 


lissolves the Pd, leaving the Pt as tine particles 


Use of a Pulsating Current for Refining Gold. 
t has been found (this journal, Vol. VIII, p. 82) that when 
ulsating direct current is used for electrolysis of gold 
des, which contain over 6 per cent of silver, the AgCl does 
accumulate on the anode and stop the current. Even as 
ich as 20 per cent silver in the anode does not prevent the 


trolysis, when using pulsating direct current 


e pulsating direct current is accomplished by connecting a 
le-phase alternator in series with the direct-current genera- 


the voltage of the alternator being lower than the voltage 
the generator, the effect being a pulsating current. The 
rnating current does not effect the deposition of the gold, 
tuses the AgC] to break from the anode, thereby avoid- 
echamical scrapers for this purpose he electrolytic 
tect tf the alternating and direct current combination 1s 
ual to that of the direct current alone 


Phe effect of the alternating current on the electrolysis is: 


it reduces the actual e. m. f. of the cell; (b) it prevents 

the liberation of Cl at the anode; ( it breaks the AgCl from 

anod d) it allows the use of a higher current density ; 

c) less gold is left in the anode sludge; (f) the electrolysis 

na ted at a lower temperature 25 t 35 & 

lhe direct current density from the electrodes is 110 am- 
res per square foot. 

The power msumption is the sum of both the alternating 
| the direct current 

e design of the generators, figure on 1.3 volts as the 

x<imum for the direct current generator per each cell in 

ries, and 1.0 volt for that of the alternator per each cell in 


es Since the generators are connected in series, their 
res must be so dimensioned as to withstand the heating 
the maximum total combined alternating plus direct 
ent The frequency of the alternations has no practical 
on the electrolysis, the usual frequency of 60 per second 
ery satisfactory 
trolytic refining of gold is advantageous in that 
t recovers the Pt, Pd, Ir, and Os. 
gives the purest kind of gold 
is cheaper than the chemical method of refining 


VO disavreeable chlorine vas 18 produced. 


Floor of Parting Plants. 


e floor of the silver parting plant is laid with an acid- 
t and solution-tight material, usually rough concrete bot- 
with an asphaltum topping. The floor is made with a 
neral slope to a common sump. 
\t the United States Mints the floors in the gold refinery 
made of concrete bottom covered with acid-proof slate 
ibs two inches thick, with their joints cemented with a 
xture of litharge and glycerine. The sweepings from the 
or and the residues from the floor washings are melted with 
impure gold and cast into anodes and refined. 





Cost of Power; Conversion Factors. 
By Cart HEeRrtnc 

Owing to the fact that the cost of power is sometimes stated 
in cents per hour and at other times in dollars per year, and 
that the year is sometimes taken at the rate of 24 hours per day 
and at other times 10, and that this is further complicated by 
the power being sometimes stated in horse-powers (and in some 
foreign countries in metric horse-powers) and at other times in 
kilowatts, the conversions from any one to another some- 
times become tedious and are often liable to errors owing to 
the difference between a unit and a quantity measured in terms 
of that unit. 

Che following table of constants has therefore been deter- 
mined accurately, giving the values of each in terms of each 
of the others, so that a single multiplication is all that is re- 
quired for reducing a cost given in terms of one of them into 
any of the others, as the reciprocals of all values are always 
given in their proper places. The constants are arranged in the 
same style and order as those in the writer’s “Conversion 
lables” for a new edition of which they have been determined. 
They are in the order of size, beginning with the smallest. The 
approximate values, which are sufficiently accurate for many 
calculations, have been selected so as to minimize calculations. 

Two kinds of years have been included, one the complete or 
full year, of 365'%4 days of 24 hours each, and the other a 
working year of 300 days of 10 hours each, and they have been 
indicated by the names “full” and “working” respectively. 

\ horse-power-hour or year is really a measure of a quantity 
of energy and not of power; but as such quantities are popu- 
larly referred to as “power” this term has been used in the 
title, although not strictly correct. 

All the values have been carefully calculated by two inde- 
pendent methods besides being cross checked, and it is believed 
there are no errors. 


Cost of Energy; Charges for Power; Cost of Power During 
Specified Times. 


(Money product of power and time; money energy. ) 
Nott A “full” year means 24 hours per day and 365% days per year 
8766 ul 

A “wy year 1 ns 10 hours per day and 300 days per year 
3000 s 





\prx. means within 


lar per kilowatt year (full) [$/kw-yr.]: 


0.745 650 dol. per hp-year (full). Aprx ‘ 
0.34 31 dol. per kw-year (working). Aprx. 34 100 
0.255 185 dol, per hp-year (working). Aprx. 23/9 + 10 
0.0 4077 ct. per kw-hour Aprx. 8/7 100 
0.008 506 16 ct. per hp-hour. Aprx. 6/7 100 

ir per horse-power-year (full) [$/hp-yr.] 

34111 dol. per kw-vear (full). Aprx. add 1 
0.458 971 dol. per kw-year (working). Aprx. 5/11 
).34 ; dol. per hp-year (working). Aprx. 34 100 
,O15 0 cts. per kw ur Aprx. 3 100 
0.011 407 cts < yur Aprx. 8/7 100 


1 dollar per kilowatt year (working) [$/kw-yr.] 


2.922 00 dol. per kw-year (full). Aprx. 29 10. 
2.178 79 dol. per hp-year (full). Aprx. 11/5 
0.745650 dol. per hp-year (working). Aprx. 3/4. 
0.033 333 3 ct. per kw-hour. Aprx. 1/3 + 10 

0.024 8550 ct. per hp-hou prx. 1/4 10. 

1 dollar per horse-power-year (working) [$/hp-yr.] 
3.918 73 dol. per kw-year (full). Aprx. 35/9. 
2.922 00 dol. per hp-year (full). Aprx. 29 id 
1.341 11 dol. per kw-year (working). Aprx. add 1/3 
0.044 703 8 ct. per kw-hour Aprx, 9/2 + 100. 
0.033 3333 ct. per hp-hour. Aprx., 1 3 10 


1 cent per kilowatt hour [cts./kw-hr]: 


= 87.660 0 dol. per kw-year (full). Aprx. 7/8 100. 
65.3637 dol. per hp-year (full). Aprx. 65, 
30 dol. per kw-year (working). 
22.3695 dol. per hp-year (working). Aprx. 9/4 & 10, 


0.745 650 ct. per hp-hour. Aprx. 3/4. 


1 cent per horse-power-hour [cts./hp-hr]: 


117.562 dol. per kw-year (full). Aprx. 7/6 « 100 
87.6600 dol. per hp-year (full). Aprx. 7/8100. 
40.233 4 dol. per kw-year (working). Aprx. 40 

30. dol. per hp-year (working), 


1.34111 cts. per kw-hour. Aprx. add 1/3. 
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francs per metric horse-power-year (full). Aprx. 51 + 10. 
marks per metric horse-power-year (full). Aprx. 25/6. 


used are those specified 


Aprx. 41/2 + 100, 


pound per horse-power-year (full). 


in the writer’s 


“Conversion Tables” and are those used by the 


[reasury Dept. They are the true relative values based 


Aprx. 26/5. 


S. Mint in terms of the U (working). Aprx. 21 


(working). Aprx. 41/2 + 100. 


{ metric horse-power-year (working). Aprx. 51 l 
marks per metric horse-power-year (working). Aprx. 25/6. 
Aprx, 41/2 + 100 


upon these money values are given to only three 
those independent 


4 x 100 
41/2. 


(full), Aprx. 2/41 X 100 
Aprx. 3/4 
Aprx. 34 + 100 


hat the metric horse-power is the only 








Aprx. 23/9 
10 


l 
1/50 





x. 1/4 X 100 


working). Aprx. 2/41 X 100 
10 


29 


rx. 41/2 
Aprx. 11/5 
Aprx. 3/4 


100 








(working). 




















(working). Af 


(working) Af 











horse-power-hour 


10 pfennig per kilowatt-h 





horse-power-year (working). Aprx. 4/5. 
rse-power-year (working). Aprx. 8/41. 



















Aprx. 8/10 


120. 


Aprx. 7/8 X 100 
Aprx. 40. 


horse-power-year 


(working). 


1/6 X 10. 
Aprx. add 1/3. 


pfennige per kilowatt-hour. 





1/8 X 10. 


32/100. 
Aprx. 24/100. 


Aprx. 12/100. 


kilowatt-year (working) 


cent per horse-power-hour, 
horse power year 


0.160 penny per kilowatt-hour. 
0.119 penny per horse-power-hour. 





per horse power-vear 
nnig per kilowatt-hour 


+ ' 5.18 centimes per kilowatt-hour. 
033 333 3 pfennig per metric horse-power-hour. Aprx. 1 per 5 - 


4.20 pfennige per kilowatt-hour. 
3.81 centimes per metric horse-power-hour. 
3.09 pfennige per metric horse-power-hour. 


18 francs per kilowatt-year (full). Aprx. 26/5. 


" Aprx. 19/5. 
Aprx. 31 + 10 


1/2. 
Aprx. 4/11. 


0.493 penny per horse-power-hour. 
0.368 penny per horse-power-hour. 


20 marks per kilowatt-year (full). Aprx. 21 
id per kilowatt-year 

















Aprx 
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horse-power-hour; 

6.95 centimes per kilowatt-hour, 
5.64 pfennige per kilowatt-hour. 
5.12 centimes per metric horse-power-hour. 


cent per 
Aprx. 7. 

Aprx. 4/7 X 10 

Aprx, 51+ 10 


4.15 pfennige per metric hp.-hr Aprx. 25/6. 
0.662 penny per kilowatt-hour. Aprx. 2/3. 
0.493 penny per horse-power-hour Aprx. 1/2 


1 penny per kilowatt-hour 


36.525 0 pounds per kilowatt-year (full). Aprx. 36. 

27.2349 pounds per horse-power-year (full). Aprx. 27 

12.500 0 pounds per kilowatt-year (working). Aprx. 1/8 x 100 
10.5 centimes per kilowatt-hour. Aprx. 21/2. 


) 





9.320 62 pounds per horse-power-year (working). Aprx. 65/7. 
8.52 pfennige per kilowatt-hour Aprx. 17/2 
7.73 centimes per metric horse-power-hour. Aprx. 31/4. 
6.26 pfennige per metric horse-power-hour, Aprx. 25/4. 
2.03 cents per kilowatt-ho Aprx 
51 cents per horsepower-hour Aprx. 1 
0.745 650 penny per horse-power-hour Aprx 4 
penny per horse-power-hour 
48.984 2 pounds per kilowatt-year (full). Aprx. 4 
36.525 0 pounds per horse-power-year (full). Aprx 36 
16.763 9 pounds per kilowatt-year (working). Aprx. 1/6 100 
14.1 centimes per kilowatt-hour Aprx. 1/7 X 100 
12.500 0 pounds per horse-power-year (working Aprx. 1/8 100 
11.4 pfennige per kilowatt-hour Aprx. 8/7 & 100 
10.4 centimes per metric horse-power-hour \prx 2 
8.41 pfennige per metric horse-power Aprx. 1/12 & 100. 
ts eT n wat t t 
: pe ‘ 7 } , 
341 11 pence per kilowatt-hour Aprx id 


Recent Progress in Calorimetry. 





By W. P. Wuirte. 
Temperature Measurement and Corrections. 


[wo previous papers of this series have dealt with the prog 


ress that has recently been made in eliminating various calori 


metric errors due to uncertar r lagging temperatures in 


the calorimeter, and, more especially, in its surround 
difficult ; 


in the temperature measure 


parts o! 


ings. To avoid these errors is not when this has 


been done the principal errors are 


ment, and are mainly accidental 


Ot mercur thermometers for calorimetry the most sensitive 


are read to o.oo1°, but many f the best authorities regard 


as the maximum accuracy with which a tem- 


0.002 to 0.002 
perature interval can in practice be reproduced by one of these 


thermometers. If somewhat different intervals are employed 


| r 


at different times unavoidable calibration errors will make the 


probable error appreciably greater. These sensitive thermome 
ters seldom have a range of over 6 Hence the maximum 
accuracy which could be expected with them is about 0.4 per 
mille This, however, supposes that the full range of 6° is 
employed. Considerably shorter intervals are often recom 
mended the ground that Newton's law of cooling cannot be 
assumed to hold for intervals much over 2 This recom 


mistake The deviation Newton’s law 


interval will not equal the thermometric error 


mendation is a from 


lor a 4-degre¢ 


| , 4 
unless the period is considerably over 10 minutes), while, on 


the other hand, a decrease in the interval will often increase 
the thermometric error almost proportionally In fact, the 
ttect of the deviation from Newton's law is usually quite 


negligible for an &° interval, or can easily be made so by a 
ugh correction 

more doubtful 
purely ther- 
This 


nark applies to the substitution of longer range thermome 


The advantage of an increase above 6° is 
ith mercury thermometers, since several of the 


metric errors would tend to increase with the interval 


ers tor the most sensitive ones now in use. With a given 
rmometer it is probably always best, as far as the tempera- 
re measurement is concerned, to use the full range. And this 


s been done, up to 20°, without introducing any error charge- 
le to the calorimeter or the cooling 
For the best calorimetric work yet reported with mercury 


ermometers the mean accidental error (that is, the average 
ariation of each determination from the mean result of the 
ries to which it belongs) is about 0.5 per mille. 

For electric calorimetric thermometers the sensitiveness and 
€ accuracy can readily be made each 10 times the correspond- 


ng value for the mercury thermometer. That is, these elec- 


; 


ric thermometers can be read to 0.0001°, will reproduce ordi- 
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and 


nary calorimetric intervals with fair certainty to 0.0002 
will in general yield measurements agreeing within from one 
ten-thousandth to one fifty-thousandth (0.1 to 0.02 per mille), 
their performance in this regard depending mainly on the 


accuracy of the auxiliary resistances. Two observers, work- 


ing independently with different types of electric thermometer, 
have each succeeded in getting calorimetric results whose mean 


accidental error is one thirty-thousandth (0.03 per mille) or 


The absolute accuracy of these determinations may not 


1 
itssS 


be greater than 0.2 per mille, but this is sufficient for most 


present requirements and is as great as the accuracy yet at- 


tained in determining the variation in the specific heat of 


water itself. The electric installation is not only more accurate 


than a mercury thermometer, but is in some ways more con- 


venient [he observer sitting, notebook in hand, before his 


galvanometer scale, within easy reach of switches which give 


complete control of the electrical system, can make readings 


with great rapidity and in great variety. His facilities in these 


directions will generally be of more use in the complex and 


varied problems of the research laboratory than in the simpler 
and more nearly standardized processes of commercial work. 


The disadvantages of the electric thermometer are three Che 


ost, the special electrical knowledge required, and the in 


creased chance of occasional loss of time through slight acct 
dents or blunders in the operation of the more complicated 
system. None of these disadvantages is really serious, unless 
the cost is The strongest reason for not using electrical 


in most cases, that greater 
either not 


methods will probably be, accuracy 
that 


needed or is prevented by some cause quite outside the calorim- 


than given by the mercury thermometer 1s 


eter, such as impurity or variability of materials. 


[Iwo forms of electric thermometer, the resistance ther- 
mometer and the thermoelement, have been used in calorimetry 
and have given results of (so far) about equal and very high 
accuracy. For some types of recording and regulating appa- 
ratus the resistance thermometer is much more sensitive than 
the thermoelement, but in existing calorimetric thermometers 
there is little difference in this direction 

The 
that 


Standards, can be 


present the advantage 


the Bureau of 


resistance thermometer has at 


a form of it, developed and now used at 


purchased ready made, with suitable acces- 


accurate at least to 0.0003” in cal 
with 
For the thermoelement also highly satisfactory 


sory apparatus. A form 


rimetric work costs, complete accessories, about $225. 


accessory ap- 


paratus (potentiometers, etc.) can now be purchased, and ther- 


moelements suitable for calorimetry require for their con- 
struction neither skill, experience, nor great labor, but they 
are not regularly manufactured at present Most standard- 


calibration ot 
thermoelements, though the 


izing laboratories are better equipped for the 


resistance thermometers than of 
calibration of thermoelements is very easy wherever suitable 
standards are available. The chief advantage of the thermo- 
element appears to be the greater ease with which the thermv- 
itself to the 
ment of several temperatures, and of currents and voltages as 


well, if 


electric installation lends simultaneous measure- 


desired, but this advantage, again, is greatest in the 


case of the research laboratory. 


The Calculation of Corrections for Cooling seems to deserve 
attention here because (1) it is mainly through the abbrevia- 
tion of these calculations that shortening and simplification of 


the labor of calorimetric determinations can be secured, and 


(2) the customary formulas for these calculations have been 
misunderstood to a surprising extent, considering their age 


and simplicity. It will probably be sufficient, however, to give 


merely results and conclusions. A derivation of the two 


formulas here given will be found in the articles on calorimetry 
and December 


already referred to, those in the November 


Physical Review of last year. One of the formulas, also, the 
Pfaundler, has been often presented, though with a bewildering 


variety of notations, which I have made some effort to simplify. 
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Chree kinds of data may in different cases be needed to get 


cooling corrections (1) Data as to the temperature changes 


produced in the calorimeter by stirring and evaporation; (2) 
the temperatures of the calorimeter during three periods, name- 
the transfer period, during which there is communicated to 
the calorimeter the heat which is to be measured, and two 
ling periods, before and after the transfer period; (3) the 


rate of |temperature change of] the calorimeter during the 


lt 1s generally known, but sometimes overlooked, that these 


1 may properly be much less accurate than the measure 


ments which determine the main temperature rise, since the 

ing correction 1s only about one-fiftieth of the whole in 
terval The observer who corrects his transfer period tem 
uusandths of a degree is simply wasting tims 
But the rates, though 


‘ 


needing no great accuracy in themselves, 


are ea btained trom the difference of two temperatures, s 


these temperatures need to be known with considerable 
uracy here may be, therefore, an appreciable error con 


nected with the cooling correction, though this error is not in 


the cooling itself, but is an additional accidental thermometri: 
error, coming in the determination of the cooling rate. Meth 
ds ot diminishing or eliminating it can more conveniently be 


presented a little later 


Cooling correction calculations are easier to make if the rate 
iS proportional to the temperature difference of calorimeter 
and jacket—that is, if Newton’s law of cooling holds. The 


same advantages can be obtained where that law does not hold, 
h wwever:r, | 


vy introducing the variation from it as a correction. 


Hence, in what follows, Newton's law will at first be supposed 


1 
apply, and the correction for deviations from it wil 


| j j 
ve discussed 


then 


Ihe simplest case of a complete cooling correction formula 
occurs where the heat of stirring and evaporation and the 
jacket temperature are known, for the amounts of direct cool- 
ing are then simply proportional to known temperature differ- 
ences and only one cooling period is needed. For instance: 
Let ve the integrated temperature difference (of calo- 
rimeter and jacket) for the transfer period (i.e, the period 
when the heat to be measured is transferred to the calorimeter 
water), and ¢¢ the same for the subsequent cooling period 


(The notation here is the same as in the Pitysical Reviex 


articles already referred to, except that the subscripts indi- 
cating the periods are numbers in those articles.) Let Tt, 


and 7c be the number of minutes in each period, w the heat 


lost evaporation and stirring per minute (w, of course, 
will often be negative), 5@¢ the observed temperature fall in 
the cooling period. Then 64, wTe is the direct heat loss in 


peri and that in period (tr) equals: 
dtr 
(50- —wTe) 
the ling correction is, therefore, simply 
Ptr 
wil tr L. (30, -wlec) (I) 
QD, 
[his can easily be manipulated into the form 
Diy De 
5A (d0 wT: ) w (Tt) Te) (2) 


Pe 


which is very convenient practically whenever the calorimeter 
is initially near the temperature of the jacket, for ¢tr — ¢e will 
then be relatively small, often very small, while Ttr — Te will 
often be zero. Hence w, which is always multiplied by one or 
the other of these, need not be known at all accurately, and 
the two multiplications will give small products and so can 





be done by a slide rule, and usually by inspection 








Equation (1) shows how to avoid the thermometric error, 








mentioned above, which occurs in the determination of the 











cooling rate. That error comes in 5@¢, which is multiplied by 


‘ 
Pir 














hence the smaller ¢¢r is, or the larger ¢c, the less will be 
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the final error produced. %¢ can be increased by lengthening 
the cooling period, but this method is time-consuming and may 
tend to introduce other errors. ¢¢tr, however, can be decreased 
by taking the initial temperature below that of the jacket, so 
that the calorimeter receives heat from the jacket during part 
of the transfer period and gives it back again during the other 
part; and the total net cooling (proportional to ¢¢,) is nearly 
ero. This is not Rumford’s old rule of taking the jacket 
temperature midway between the initial and final calorimeter 
temperatures, but usually calls for a jacket temperature some- 
what nearer the final. If this method is not used, and $¢,r 
nearly equals ¢¢ |as in formula (2)] the determination of the 
rate about doubles the maximum possible accidental thermom« 

tric error, but, in accordance with the laws of probability, only 
increases the probable mean error of a series by 42 per cent; 
hence this method of reducing the cooling correction cuts in 
two the maximum error, and diminishes the mean error about 
a third. One price which must be paid for this advantage 1s 
an exact knowledge of the value of II’, the heat of stirring and 
evaporation, for errors in this value are no longer diminishea 
as by formula (2) 

The method just described, namely, that of diminishing ¢¢r, 
can be used to save time as well as to gain accuracy. For 
since it enables us to diminish almost indefinitely the effect of 
errors in the value of the cooling rate, and, therefore, to get 
good results with rates inaccurately known, we may determine 
the relation of rate to temperature (the cooling factor) once 


for all, and then, assuming that this relation 1s constant, we 


may use it in each subsequent determination. We thus get 
rid of the cooling period altogether, yet with no loss of accu- 
racy The formula for the correction with this procedure 1s: 
, 
vl A« 


where A is the constant, 
56, at Te 


Some observers have found that the cooling factors of their 
calorimeters were constant to '% per cent or better, which 
suffices for an accuracy of 0.1 per mille even where the calo- 
rimeter is started at jacket temperature. The causes which 
may prevent this constancy do not seem to be fully known as 
yet, but it seems probable that the measurement of a cooling 
rate for each separate calorimetric determination will soon be 
generally regarded as not only a waste of time, but a detriment 
to accuracy 

Of the labor of getting the cooling correction there now 
remains only the determination of ¢sr—that is, the taking of 
temperature observations during the transfer period and the 
addition of the results. Even this labor is sometimes avoided, 
and the value of ¢¢r, the total of the transfer period tempera- 
tures, is obtained from the initial and final values of ¢ by 
means of a table of some sort The saving in this case is 
relatively not great, but is often easily obtained. As soon as 
anyone has performed a few determinations he has the material 
for expressing ¢¢r in terms of the other temperatures. Of 
course, this method succeeds better the more uniform the 
various conditions—such as time, room temperature, material. 

In many cases the jacket temperature and the heats of stir- 
ring and evaporation are not known. But if they are constant 
they can be eliminated by the use of another cooling period. 
The most convenient way possible of accomplishing this seems 
to be by the Pfaundler formula The essential principle of 
that method is this: The proportionality between heat flow 
and the temperature difference (¢) of calorimeter and jacket 
cannot be used because ¢ is not known. But one consequence 
of that proportionality can be made useful, and that is: That 


the difference between any two cooling rates is proportional to — 


the difference of the corresponding temperatures. Hence, not 
knowing the jacket temperature, we may refer our formula to 
any other temperature for which we know the rate and proceed 
much as before. 
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lhe additional cooling period furnishes the reference tem 
ro this 


transter period, 


rature in question. illustrate, let period, which 


mes before thi and is therefore a prelimi 





ry period, be denoted by the subscript, p. Since ¢ is not 
nown, the mean temperatures of the periods will be uss 
te id ( ill the sc Op, Orr, 0 It will also Le necessary t us¢ 
stead of the te perature inter ils, 850. the rates, + p, c. 
50 
ch equal et Then the mean rate for the transfer 
od will be the mean rate for the preliminary period, plus 
difference in rate due to the difference in temperature Phe 
ne corre vil h equals th rate ultipli ] 
time 1 ‘ period 1 eT tor 
{ bp ) 
lt 6 0 (4 
{ “ 6G; } ’ 
essent | the Pfaundlet i 
lere two things are iceable \iter the first tern 
torn a ( ictly like formula in t ve, but instead o 
temperature tf the two last periods there appear the 
tterences between these temperatures and th: f the pre 
nary reference period (2 Che heats stirring and 
t n ‘ i sie Si V cing the same ror il the 
ls he e eliminated im the subtract lhis has 
vay een te ! reat antawe the ‘faundler 
} det lent ¢ re set ee 
S¢ eS ¢ phas tor s e recent | t te that ‘ 
“I etinics " VOT Ke 
\ T nari printer the IP nadier If l SI ws a sun 
I ‘ ch ime as the ter o l the tor het 
e! the cr S al i taken equal t nputation 1s 
sier, since 56 é e used inst t | Che computa 
S the is 1 I ‘ ept that the three indicate¢ 
tractions m t rst e€ pertorimce 
s formula, being like (1 ‘ e treated as 
! ttn | ‘ 
{ } 
r if” f ~ 
{ a a } 
I nv nt wh 0 s equal t id ce 
the mpute l term 1s s s tl t i « tanec AY 
I ih te I etl d Oy cal equals 4 vhet the calo 
tel irtesc ibout ‘ t erature vinch 1s 
Ilv the st ement y t | lheve S ratior 
e tormula is new 
e method described above i minishi the accidenta 
mometric errot liiminishing the il gmitude of the 
ect s 1 1 \ iscless wit the Pt dler fot 
pt I Ss sl rie ind seems | ecessal ere here s 
efore ntrary to a frequently express yn little o1 
Ing te e Laine 1 iccuracy \ varticular noice 
a lal temp ture f this formula ts s< and the nost con 
: lent procedur iv be emploved, whatever that is It wall 
e witl ‘ ilorimeter te perature near the jacket 
perature at the beginning, for which formula (5 s con 
nt It also follows that the Pfaundler formula cannot 
the highest accuracy, but its compensating advantages are 


Where the 
the 
iftferent temperatures, the Pfaundler formula, or 


n great. environing temperature cannot be 


ured, because sists of several bodies 


environment co 
something 
alent, is indespensable, and this is probably the case with 
st existing calorimeters. 

Mn the 


whole, then, the advantageous treatment of the cool 


orrection depends upon the observer's knowledge of con 
ns; the more he knows, the shorter and more accurate his 
rk will be. If jacket temperature and heat of stirring and 
aporation are all unknown the Pfaundler formula is essential, 

three periods to observe. If these conditions are known 
periods may be reduced to two, and accuracy may also be 
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increased by suitable choice of initial temperature 
whing factor of the calorimeter is also known the periods may 
ve reduced to one, with no loss of accuracy If, finall e 
form of the heating curve ‘ luring the transter pet 
s known, the observations in that e period may bx ! 
ut, probably, with some loss of accuracy in many cas¢ 
For adiabatic methods, als essential the same rt } 
holds between the serve! 1wwledge of conditions and the 
ease and accuracy attainable | these iethods tl 
temperatur { urse ist always be measured, it 
heats of stirring and evaporation are not exactly kn 
periods are necessary, wit é ume thermometri rt 
vhen formula (2) 1s used e periods can be reduceé ne 
ith thern et error as ’ s wit formu 
his requires (as tor tor 1 ( ict knowles I 
eats ¢ poratior ine tirt { ‘ oling 1 eC 
not be k n fort idiabati ethod, but this is i mat 
f much importance, since ery approximate knowledg : 
noug in) iS¢ lhe computation of the correctio is 
saved in the adiabatic method, but quivalent labor 1s s 
stituted for it In th liabatic’” method the obset s 
ertain temperatures, whi ifterwards adds; in tl 
itic he iphicate s these te mperatures 1n tl e jacket, n 
nr ll the icket am wiyust it r the next determ! 
(Gsraph etl s are sometimes used tor computing 
rrection. Instead of ad the individual temperatur 
ervel the d the easures the plot witl 
nim I There ts juest hn er, that, witl bse 
lon quaily spaced 1 t e, the St and most a rate 
far i vetting their s is 1 d them Che grapl 
eth ire only valu e al . e, have onl ‘ S 
ise where he obser tions ire taken it irreg t 
tervals With s h observat sa the pet ods re of irre 
ir lengths, and the labor tation 1s siderably 1 
reased The graphic method 1s erely a means minis 
ing the inconvenience inherent servations this « 
hese irregularly timed servations result from a methoc 
reading which is ofte wlopted with electric thermometers 
but which is not the least necessary; and is even less 
enient with properly arranged apparatus. In general, there 
fore ey can be avoided, and with them the graphic meth 
vhich they K necessary 
e treatment ot the corres s for wgeé intervdais rei 
‘ sidered \ll the above formulas treat the ling 
rat Ss proportional to the temperature difference of calori 
r and jacket, and owe their convemence to that proporti 
lit It is desirable to use the same formulas even where that 
roportionality no longer exists The method of doing this 
1 perhaps, be best illustrated by the actual descriptio1 
simple calculation 
lor this method it is necessary to know the difference 
alorimeter and jacket, and this involves some measurement 
f the jacket temperature But variations in the jacket ten 
perature do not need to be known as accurately as for sn 


intervals \nd in the computation 


ence is used; the absolute temperature of the system is 


importance practically 


Suppose, now, in a systematic study f the cooling 
alorimeter, the following results ha been reached 


When the 


difference 


temperature Fhe cooling pet 


was minute was 
a” 0.002 
2 0.004 
3 0.007 


4 0.010 
0.014 


is" 


These results are plotted as in Fig. 1, where OA,, O 


represent the observed temperature differences, in degrees, 


iL. 4. 


the calorimeter in thousandths of a dezree. 


, Se. 


the temperature diffe: 


etc 


and 


represent the corresponding cooling rates of 
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Che straight line OB is now drawn through C,. The points 


p , 
j 


B,, B, Bs on it correspond to 3°, 4°, 5 


: is straight, 
and runs through the origin, the vertical distances 4,B,, A,B, 


Since B 


etce., are proportional to th eorizontal distance OAs, OA, 


etc. 

Suppose, now, that a calorimetric determination is made, and 
that during it observations of temperature difference are made 
as follows 

[hese numbers have been obtained 
as a means of afterward finding the cooling that has taken 
place. function 


Chat is their only It can be performed be- 


ause to each number there corresponds a particular cooling 


rate. But a series of numbers proportiona 
had would 


Hence, if for the 


to the rates, if we 
them, enable us to obtain the rates more easily 


differences 1°, 3 


observed etc., we can 


substitute another set of numbers which are proportional to the 
lesired rates, the purpose of the original observations will be 
accomplished and at the same time computation will be 


tated Such 


facili- 
Thus: 

Che 
represented 
But if the 


Fig. 1 
rate for 1 
The rate 


numbers can be obtained 


distance A,C, 


irom 


the vertical represents the 


ratio between rate and number is 0.002. 


by A,, C,; does not bear the same ratio to 3° 


Af, 
ratio —» 


; 
3 


difference, - is increased in the becoming 


or 3.5, it will bear the desired ratio to the 


for the rate is 0.007°, which is 0.002 of 3.5°. Similarly 4°, 


. AC, 5 

ratio pm OF ’ 
A,B, 4 

proportional to the rate, 0.0100, which prevailed when the differ 


ence 


multiplied by the becomes 5°, which is 


was 4°. Similarly, 5° becomes 7°, of which the 5-degree 


rate, 0.014°, is 0.002 o on. Now, the condition for the 


COOLING RATE 





0 ne 23 24 A 
TEMPERATURE DIFFERENCE IN DEGREES 


RATE AS FUNCTION OF TEMPERATURE DIFFERENCE, 


OOLIN(¢ 


cooling correction formulas given above was that rates should 


be proportional to temperature differences. The new tempera- 


ture differences which we have just formed artificially fulfil 


this condition, and so they enable us to use any of those 


formulas with no further trouble. 

In practice, the matter is much simpler than in the case just 
For, 
is not used directly, but the values 


escribed, which was intended to illustrate the principle. 
the curve of Fig. 1, 
! 


C,, BC, etc. are pl scale 


amounts which must be added to the 


tted in another curve on such a 


that they give at once the 


temperature differences in order to obtain the proportional 


numbers. Thus, in the present illustration, against the abscissas 


. > 
and a smooth curve drawn through these points. 


would be plotted the numbers 0, 0, 0.5 


Again, 
yrrection will almost never be needed for calorimetric 
intervals 


under 4°, and only occasionally even where the in- 


terval reaches 12°. For instance, in one case, where the cool- 


ing factor of the calorimeter increased 18 per cent as the 


temperature difference increased from 1° to 12”, it 
that 


was never- 


the less found for determinations involving a 12-degree 
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interval the correction for variation of the cooling factor was 


I : 
nly of the calorimetric interval, which, of course, is 
000 


total 
would not be negligible, as in this case, but the variations be- 
tween different values of the correction would be, hence, after 
a few determinations had been carried through, a single con 
stant value for the correction could be adopted, and no more 
computation would be needed 


usually quite negligible. In many cases the correction 


The above method does not require that the cooling factor 
of the calorimeter remain constant from day to day. It merely 
that the 
nearly the same 


the case. 


supposes rates for different temperatures remain in 
relation to each other, which will always be 
Che correction curve may be in error by 16 per cent, 
and usually much more, without causing perceptible error, as 
But the different numbers ob- 


tained from the curve must not show accidental irregularities 


long as it is a smooth curve 


greater than the allowable error of the temperature difference 


observations, whatever this may be Chis condition is easily 


secured by drawing the curve to a sufficiently large scale. (A 
discussion of the possible error in this method of correction 
will be found in the Physical Review articles already several 
times referred to.) 

Che present paper discusses (1) calorimetric thermometers 
Electric thermometers, both resistance and thermoelectric, aré 
times as accurate as mercurial, and some 


at least ten are in 


Ways more convenient, though more expensive and complicated 
formulas are discussed, new forms 


(2) Cooling correction 


being given which both cost less labor than the older forms 
and allow higher accuracy. Adiabatic methods are subject t 


the same principal limitations as those where corrections ar‘ 
used. In all, the 


observer's quantitative knowledge of such conditions as jacket 


accuracy and the ease increase with the 
temperature, heat of stirring, etc. (3) A method of applying 
ordinary formulas to large intervals is described in detail. 
Geophysical Laboratory, 
Carnegie Institution of Washi 

Washington, D. C 


Transvaal Gold Production.—1 li | 


reporting to the 
The total t 


was 2,051,975 tons. There 


number ot compantie s 


Chamber of Mines in May, 1911, 
milled that 
were 9,978 stamps in operation witl 
Tube 


month was 


Transvaal 


was 68 nnage of ore during perio 


an average duty of 7.66 tons per stamp in 24 hours mills 


7 he 


This record is one of the best eve 


in commission numbered 218 vield for the 


685,951 fine ounces gold 


made on the Rand, from the point of view of high tonnage an 


gross yield. The plant in operation is also greater than eve 


he Tore 

Chrome iron is used 
special steels, either alone or with tungsten, manganese, nick« 
or other steel-hardening materials 


extensively in the manulacture 
It is also used for linins 
metallurgical furnaces to prevent excessive corrosion. For th 
pyrpose it is used in the crude form or as chrome brick 
hird use is in the making of chromium compounds, such as tl 
alkaline 
ments, mordants and tannages 
u. & 


metallic chromates and bichromates for use as 
According to reports from t! 
Geological Survey, the production of chromite in t! 
United States fell off in 1910, amounting to only 205 long ton 
valued at $2,729, as compared with the 1909 production of 5 
long tons, valued at $8,300. Almost the entire production 
iron ore in the United States 
fornia and Wyoming, mostly from the 
from Caledonia, and other countri 
amounted in 1910 to 38,579 long tons valued at $415,768, 
compared with 39,624 long tons valued at $460,578 in 190 
Fifty per cent chromic oxide is 


from Cal 
former State. Tl 


chrome has come 


imports New Greece 


the basis of valuing chro 
iron ores, the price per ton rising or falling with higher 
lower percentages 
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The Marked Influence of Copper in Iron and Steel 
on the Acid Corrosion Test’ 


BY WILLIAM H,. WALKER, PH. D. 


lhe unwarranted use which has in the last few years been 
nade of the name of the American Society for Testing Ma- 
terials in urging the validity of the so-called acid corrosion 
test, concerning which definite action has been taken in the 
report of the Committee on Corrosion of this Society at the 
present meeting, has made the Society unwittingly more or 
ss responsible for two rather grave errors. These are first, 
that the rapidity of a given sample of iron or steel to dissolve 
in acid measures its tendency toward natural corrosion, and 
second, that a low acid test is an index of great purity of the 
specimen—that is, of an extraordinarily high content of tron. 
Enough data are now available to show the unreliability of the 
first assumption, and it is the purpose of this short article to 
show the fallacy of the second 

In investigating samples of iron and steel which had with- 
stood corrosion for years, and which notwithstanding dissolved 
in acid very readily, together with samples which withstood 
solution in acid in a remarkable manner, and yet were rusting 
it the ordinary rate, it was found that the acid resistant speci- 
mens contained in every case a substantial amount of copper; 
that is, the presence of copper seemed to be the controlling fac 
tor in the resistance to solution in acid. 

Upon examining the literature of the subject sufficient data 
» justify this conclusion was found. A number of investiga- 
tors have studied the matter, and the results of all are tairly 
well presented in the Carnegie Research Report of Pierre 
, 


Breuil on Copper Steels in the Journal of the Iron and Steel 


Institute of Great Britain for 1907. It is here found that small 
unounts of copper in iron or steel reduce enormously the tend- 

y to pass into solution in acid. 
rder to determine whether there is any foundation for 


illeged fact so widely disseminated, t 


hat a highly acid-re 
setae : . . 1 ’ , 

sisting iron or steel is also therefore a very pure product, the 
writer succeeded in having made a number of heats in a basic 
open-hearth steel furnace, under ordinary nditions, and using 
rdinary materials, into which metallic copper was added a 
before or during tapping. The treatment of the product 
n the bar and sheet mills, and the annealing operation, was in 


Although 


he work developed many heats were made, the results were 


ery case as nearly identical as could be maintained 
uniform that but few will be here presented 


Loss in weight in 20° 


Mn S , Cu sulphuric acid in 3 hours 
o8 so o18 O17 2235 grams 
o8 sO o18 O17 21 007 5 
oO 41 027 020 10 ws? 
09 31 O31 003 19 0005 
he influence of small amounts of copper in these heats is 


remarkable and shows conclusively that this wonderfully 
t tendency to dissolve in acid is not indicative of great 
ismuch as the presence of metallic copper in contact with 
mcreases enormously the rapidity with which such iron 
| 


issolve in acid, it at first seems surprising that in this 
copper should retard this action. But we have a direct 
gy in the case of zinc and copper. Zinc free from iron 
lves in acid very slowly; mix with it some metallic copper, 
ever, and solution is greatly accelerated. But make an 
of the two, namely brass, and the solvent action of the 
is negligible. So long as copper is not added to iron or 
in excess of the amount which can remain homogeneously 
ed therewith, the writer can see no reason why there may 
be an advantage in its use. But such advantage cannot 
scribed to purity, but rather to what we may call a ferro- 


‘a . 
» Paper presented at the recent meeting of the American Society for 
18 Materials at Atlantic City 
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brass of small copper content. Reasoning from analogy with 


zinc, pure iron should dissolve in acid very slowly, but the 
converse is here shown not to be true, namely, that a slow- 
dissolving iron or steel is on this account to be considered an 
exceptionally pure product. 
Reasearch Laboratory of Applied Chemistry, Vassachusetts In 
stitute of Te hno Uy. 
Electric Tin Smelting 
A Commercial Scale Trial 
By JoHn HARDEN 





Very little has as yet been said or published on the subject 
of electric-tin smelting; all that has been dealt with in the 
realm of the electrometallurgy of tin seems to refer to the 
detinning of tinplate. Stray notices may have appeared in 
transactions from time to time, but the writer has not been 
able to find any literature worth referring to, though this may 
be due to lack of opportunity 

Even the smelting of tin in the orthodox way—by means of 
the reverberatory or the shaft furnace—is but scantily men 


tioned in textbooks, etc., and, as said in a recent editorial note 


in METALLURGICAL AND CHEMICAL ENGINEERING, very little is 


generally known, outside the circle of those directly interested 
in the subject, about the processes of the metallurgy of tin 

It may, therefore, be of interest to metallurgists to learn 
that electric tin smelting was carried out on a large scale as 
a commercial experiment in Cornwall, England, during last 
summer in a plant designed by the author and Messrs. Grondal 
Kjellin Company, Ltd., London, as consulting engineers. In 
the following a brief report will be found of the work carried 
out, together with a few general remarks on tin smelting, 
which, of course, are not intended to embrace the whole scope 
of the subject 

Cornish Tin Smelting. 

Tin smelting in the reverberatory furnace has been carried 
out in Cornwall since time immemorial, and the metallurgy of 
that process is, in a broad sense, very simple, though to make 
it an efficient one requires a good deal of minor technical 
details and long practice. Broadly speaking, the method is 
this 

The tin ore, chiefl msisting of stannic oxide, SnQ,:, as 
mined in Cornwall, is being dressed in streams or on tables in 
the mines, so as to contain about 63 per cent to 64 per cent of 
tin. The ore is delivered in bags of about 3 cwt. each in the 
form of a dense, red-brown, moist powder, fairly finely ground, 


say about 15 to 20 mesh \fter allowing to dry for some little 


time (depending upon the moisture, which may vary from 7 
per cent to 15 per cent), the ore is mixed with the reducing 
agent—a low-grade anthracite called “culm’—which contains a 
considerable quantity of slatey clay or aluminium-magnesium 
silicate, etc 

The quantity of culm to be used depends, to a certain extent, 
upon the character of the ore. It is unusual to use one kind 
of ore only; indeed, the proper blending of different ores is 
one of the principal factors in producing an efficient melt 
Bolivian or Straits tin ore is very often mixed with the Cor- 
Generally about 20 per cent to 25 per cent of culm 
One fur- 
nace is generally built so as to take a charge of three to four 


nish ore 


is used: for the first charges no other flux is added 


tons of ore and about three-quarters of a ton of culm; a certain 
portion of the culm acts as fuel. A quantity of the ores is 
previously mixed with culm in various proportions and smelted 
in a test crucible of graphite so as to give best yield 

It is very essential to conduct the smelt so that the tempera- 
ture is raised gradually, especially if the ore is of a silicious 
rature, because if the temperature rise is too brisk tin silicate 
and silicides will be formed, which will go into the slag directly, 





*See also: Reduction of Tin Dross in an Electric Furnace, Am. E! 
Ch. S., 1910, by R. S. Wile 
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latiulhization must be guarded 


s mparatively stronely volatile In 


ore modern plants a condensing chamber is used to recover 
he sses The charge is frequently rabbled with tron rakes 
is to ensur in even distribution ot the heat In some 
ts uantity ! scrap iro! s added to the charge betore 
‘ é nished rder to cause impurities to be taken up 
the g 1 mit which is being formed 
Che melt is finished after six to eight hours, when the tap 
é rene in tiie etal a | slag ire run tt together int 
he ne ] st 1K . Iten provided vit 
Ve CI heating ari em Kach | V1 d tour t ‘ 
~ ! meta he slaw ft] ats n the surtace t tl metal and 
’ to 1 xes to solidity 
} rst slaw 1s gener vy rather ri in tin t may s ‘ 
times ntain 14 pet ent 1 Im per cent of tin in various 
nati t is, therefore equently used as an admixture t 
l < iT i reate separately for tin Che 
nal slag 1s id to conta out O per cent to per cent ot 
i i erefore, § etimes smelted together with lead 
efus der ti In more modern plants, however, the 
r ins vy 2.5 per cent to 3 per cent of tin 
| evi is st taimne iS cast int large ingots, sti 
r siderabl lantity of impurities These ingots 
‘ s the reverberatory tur ct ind re 
elte t vy heat ( v temperature, so-called liquati 
r t s ere ru tt ind the mpurities 
T \’ ( il Ihe ( \ 1 | hiefly 
ts of an ; f ti ith sulphides and arsenides ot 
e percentage ries somewhat, but 1s always 
S ‘ this ‘ ‘ is causing the smelte1 , 
é i ‘ (rie the ects i th electri s elt A 
t ( 1 te SSIDIE the tormatiol t thi 1 Y 
Ihe ich 1s so difficult to treat separately 
te the t is ree lion te sm 8B lected 11 i | rwé 
1 refining pot eate rom underneatl This tin 1s 
ut OO pert ent ft ® pet ent pure and sti tains 
iritn f en in-suboxides, et lor furthet ur 
i ss i 1 \ ‘ el ( The 
! sist ping the t metal in thin broad streams 
through the air her ‘ urities are oxidized and float 
} T he willing $ re common msists i 
! Ing ve rw ( t large dimensions in t 
etal worously stirring t sare (Formerly it was beleved 
‘ | fr pple trees would serve the purpose 
€1 \ violent agitati sets xidizing the impurities 
It dern plants dry steam and air are blown through the 
et tor e same purpose 
\ small sample ts ladled out trom time to time and poure: 
into the groove f the “test stone,” a porous, white sandstone; 
the behavior of the solidifying metal. together with the fracture 











f the notched bar and the special sound of the “tin crving,” tells 
the skilled smelter of the purity of his metal Indeed, this 
test 1s so marked that experienced smelter can tell within 
.2 per cent of the purity of the tu Refined tin should have 
19.0 per cent to 990.8 per cent of tin 

The refined tin is usually cast into 28-lb. ingots and branded 
vith the trademark or else into strips of 18 1n. and about ™% 1m 





Electric Tin Smelting. 












\t rst glance it would seem that the electric furnace 
uld not adapt itself very well to the smelting of tin ore, 
since the temperature of the electric furnace would appear to 


e unnecessarily high for the reduction, and even injurious 


However, this assumption is quite erroneous The reduction 


f stannous oxide by carbon requires a comparatively high tem- 


perature, especially if a good separation from impurities is to 


be effected Besides, tin is readily volatile at this high tem- 


perature and in a reverberatory furnace with its wide hearth 


ymmunicating directly with the smoke stack or else in the tin 
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blast furnace where air is forced through the charge this vola 


tulized metal 1s mostly lost altogether i! complicated condensing 


devices are not provided tor Ps 


\ll this is mostly avoided with the electric turnace 


properly designed. Another feature is that the so objectionabl 


formation of “hardhead” can be reduced if the process 


is caretully conducted, as will be seen later linally, at the 


ost of power is not too high a decided economy mmpare 
vith the rever eratory furnace, ts quite possibi is the exper 
nents made have shown 








\s to the losses of tin in slag, it has been conclusively show 
that one has it in hand to so conduct the eration that slags 
“ontaininyg mily 0.25 per cent of tin may produced wu 
nelt; but it appears to be more economical to so conduct t 
rrocess that a richer slag, containing, say i per cent to 1 
ent of tin, ts first produced, and treat this mcher slag wht 
still hot in a second furnace as m tls the output ts 
much increased 
Theoret 
! ti xide. SnQ. 1s reduce ins rbot we 
ssume that the ideal equation is 
Sn) ( ST ( () 
ut that part of the reaction takes place rding t 
equatt 
Sn) 2 s 20) 
Chis is substantiated by the fact that sicle e quantity 
CQ can be seen burning at the mout t the turnace; a ce ey 
tain amount of the CO will naturally serve as a reducer w “p: 
massing through the charge piled up in the shaft, and, fe * 
sons given before by the author in his article on “Electri P 
feducation” (see ELECTROCHEM \IETALLURGICAL IN 
y. Vol. VII. 19009, page 16) it 1s of importance to so con 
the charge that the reaction ( is predominant, though tt 
hardly be possible to realize this in practice t greater ext 
than 50 per cent \lso the packing of the charge in the s! 
wing to the heaviness and fineness of the ore. will prevent 
to a certain extent We mav therefore presume that wu 
ropet nitions, and after some hours’ run, the reactr 
na rding to 50 per cent of ¢ of the equations I ar 
The Heat En one j 
\ccording t Thomson and other investigators, 118 grat 
tin (one gram-molecule) will yield 145,300 gram calories 
combustion into tin oxide Phis amount of energy will, ther 
fore, be required for the liberating of 118 grams of metalli 3 
On the other hand, the combusti f 12 grams carbor > 
( () = 
( L 21) (¢) 3 
vill vield 96,960 gram calories, | 
incl the bustion of 24 grams of carbon into 2CO ‘o 
2(C+0) 2CO ; 
? 
will give (in round figures) 38.000 gram calories , 


\ssuming, therefore, that the reaction takes place accor 


to equation (1), or SnO, + (¢ Sn CO... we 


can calculate 
requirements of the 


90,000 


energy reaction per ton of metallic ti 


follows 145,300 


JOO O61 kg 


48,340 ke calories per ris gram- 


tin, or calories per kilogram of tin, and as 


kw-hour = 864 kg calories we have for one ton of tin 






400, 001 1000 
174 kw-hours per ton of tin 

864 
find that, if the reduction 


SnO, +- 2 ¢ Sn +4 


In the same takes { : 


2CO. & 


way we 


according to equation (2) or 
kw-hours per ton of tin are required 

\ssuming that the reaction takes place to the extent of! 
the 


kilowatt-hours per ton of tin are required 


per cent of either of reactions (1) or (2), around 
In addition to this, a certain amount of energy is requ! 

for the heating up of the charge to the temperature of react: 

No actual the fur! 


were taken. but, judging from the appearance of the slag and t 


measurements of the temperature in 

























etal tapped, it may be sate to assume that the mam average 
the temperature of the whole interior of the reactive zone 
s about 1400 (©. to 1600 6 

\ssuming that the ore contains 90 per cent tin oxide, we 
quire 1280 ke of ore for each ton of tin. Experience has 


wn that about 16 per cent to 20 per cent of slag per ton 


re is a! erage, or about 220 kg of slaw per ton of tin 

he melting of 1 ke of slag requires, as an average, 500,000 

rves » kw-hour, or around 130 kw-hours for each 

The heat capacity of the charge and the molten tin we may 
o> KW urs as being on the safe side 

The radiation sses through the furnace walls, electrodes 

water jackets are naturally of such nature that no accurate 

vures can be btained, but it seems safe to assume this loss 

equ to that msumed by the slag, or 130 kw-hours 


escaping gases, in the furnace used for our experiment 


eft the furnace mouth at a temperature of around Soo ¢ 


é Sse wh this source may therefore be set at about 
v-} rs tor each ton of tin 
mmming 1 these items we therefore find that u prac 
it should be possible to produce one ton of tin with an 
enaditure wer equal t 
rt t (x KW irs 
‘ ik I & 
rT thie spe ea ) 
‘ la 1 ss 1 x 
sses ! wh vases ‘ 
\ 
ne ex I t rried out this theoretica vure atur 
nn tained, as the furnace was t small, and als 
Ss el t \ ta eT Tal es Vas 
t \ t mw 
rctical Tesi 
t the reques f Mr. .\. F. Maclaren, of London, the aut 


s given the task of carrying out some experiments on these 
nes late m 190 Some difficulty was at first experienced 1 


ding a suitable place for the preliminary trials on a laboratory 
ale, but early in 1910 Dr. Walmsley, of the Northampton h 
stitute, courteously permitted the tests to be made in th 
ectrochemical Laboratory of the Institut \ furnace had 
een designed for Soo amp and 50 volts alternating current 
izh only direct current of about 300 amp and 100 volts was 
at the Institute. The direct current is especially) 
litable for this class of work on account of the heating 
t being more prominent on the positive electrode, whicl 
tully manifest during the operation \lso_ electrolyti 
slag were to be reckoned with. In addition to 
e tests must be carried out so as not to disturb the 
inary work of the laboratory, which naturally also hampe red 
results 
spite of these difficulties the following results were ob 
ned, which proved the feasibility of the matter 
lhe furnace was built up in a manner somewhat resembling 
me designed by Harmet for iron ore reduction It was 
bottom chamber of magnesite bricks, rammed 
\ charg 


ded with 
calcined magnesite and tar, in the usual manner 
g shaft rested on a vault or arch; the inner diameter of th« 
in. and the total height about 14 in 

| wo lateral and inclined carbon rods about 2% in. in diameter 


rth was about 3! 


ind were used as electrodes and reached into the center of 
e hearth about 2% in. from the bottom. No cooling jacket 
used, though it would have been of great assistance 
lhe wear and tear of these electrodes was so little, in spite 
the primitive arrangement, that it could hardly be taken 
account for the experiments; this was also manifested 
uring later experiments 
\ preliminary heat was made on Jan. 27, 1910. The charge 
insisted of 
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lin ore (about 63 per cent of ti 20 
( oke powder 
I lux 
Of this only 12 Ib. of ore was actually reduced owing to la 
of power, Totally about go kw-hours were spent, of whicl 


15 were used for heating up and 25 for the reduction prope! 


The smelt yielded 514 Ib. of pure bar tin and 114 Ib 
shape of shots, thus corresponding to about 85.5 per cent ot 
yield from. ore The slag was very irregular, as only 
mutual taphole was provided for, so that some metallic t 


remained in the slag Thus the power expenditure amounted 
to around 4 kw-hours per pound of metal, or 8960 kw-hours 
per ton Creat losses ot heat were experienced owing to the 
primitive arrangement of the fturnac« 


In the next trial the slag from the first melt was used as 


flux. This proved to be a disadvantage, as it required a mu 
highes temperatur lo be reme lted ind the taphole troze very 
readily 
In a subsequent test 16 Ib. of ore were smelted, giving 6% Il 
f pure bar tin and 2™% |b. of shots, or a total of 9 lb. of metal, 
equal to around 90 per cent of the metal 1n ore The maximum 
power was 8&4 kw and the total duration of the melt two 


hours. ‘The total 


power used, including heating up, was 19.2 
w-hours, or 2.153 kw-hours per pound, or about 4900 kw-hours 
wr ton of metal 

The tin obtained direct from 1 furnace proved to be wel 
ver 99 per cent pure; it contained very little iron and n 
irseni Che slag varied in appearance; if the run was smoot! 
it flowed freely and showed a grayish glassy luster Three 


erage samples of this proper slag were analyzed and tound 


ontain in the average o.5 per cent of tin. The stiff black 
slag obtained in some melts contained, however, as much as 
S per cent of tn Thus the best efficiency obtained from this 
little furnace, thermically, was about 235 per cent, while the 
metallurgical vield Was as higl as 9O per cent 


\ test for electrolytic recovery of the tin in the slag was als: 
made Some slag and retuse containing an appreciable amount 
f metal was fused with soda (which may be carried out at 
once while the slag is hot) This was readily soluble in water 
ind could be electrolyzed direct, with iron plates as cathode \ 
good deposit of tin was obtained, though the efficiency was not 
ery high 

lf, however, the oxide from the slag 1s converted into chlorid 
f tin the theoretical power consumption would be about 182 


kw-hours per ton of metal Assuming an_ efficiency of 


say, only 50 per cent, this recovery may be possible, where the 


power price is low, with a rotating cathode and scrap tinplate 


In view of the above promising metallurgical results it was 
decided to carry on experiments on a much larger scale on 
ommercial basis \ power supply of too kw was secured 
and a suitable site acquired where a galvanized iron building 
was erected, a tank for cooling water was built and every 
facility provided for a conclusive test 

The Electrical Equipment 

Current was obtained from a Diesel engine plant supplying 
power for a tin mining concern; the condition was that no 
disturbance or great fluctuation should be caused which might 
endanger the regular working of the pumps in the mine. The 
electric-power supply was three-phase, 50 cycles, 650-675 volts 

To meet this requirement a Berry three-phase transformer 
oil-cooled, was installed, receiving constantly 660 volts on the 
primary side, in star connection, with only lightning arrester 
and main switch on the line; the secondary side, which was 
also in star connection with earthed neutral, had four tappings 
capable of giving either 30 volts, 40 volts, 50 volts or 60 volts 
The terminals ended in copper busbars on a slate panel provided 
with heavy copper screw plugs for obtaining the desired com 
binations. Each phase on the secondary side was provided wit! 
an ammeter; a voltmeter with a change-over switch served for 
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three lines, while the recording and indicating wattmeters 
were on the primary side 

he busbars were connected with the furnace electrodes by 
neans of each four flexible cables of suitable size arranged so 


as to give the least possible induction \s, however, the cur- 


rent was as high as about 2500 amp, a certain drop in power 


tactor was inevitable; it was on the average about 0.90 


During the whole trial period no disturbance whatever was 


th | 


e electrical gear, though one or two 


S¢ 


thunderstorms 
were experienced; the distance between power house and smelt 
} 


Ing: plant Was about OOO vd 


The Furnace 


[he furnace used is a shaft furnace of special design. Owing 


to pending patent applications a detailed description of thus, 


as well as of the details of the actual sme Iting process em 
ploves will have to be deferred for a later occasion ne ot 
the principal features in an ordinary reverberatory tin furnace 


is that the metal, like mercury, will percolate into the lining 
ind brickwork 1n large quantities and remain lodged there until 
le furnace is broken up. In a large plant with a number of 
furnaces this means a locking up of a considerable capital for a 


long period, which, naturally, is objectionab! [his is success 


tully avoided in the new design of the electric furnace, where 
nly a minimum quantity of metal is withheld, all the metal 
being drawn off as soon as it is formed 

Three electrodes of carbon 8 in. x 8 in. square and 4 ft. 6 in 
long, cooled by water jackets, were used The electrodes were 
held by means of gripping holders extending over half th 
electrodes and moved upward as the ends are worn off. The 
holders were suspended by means of flexible steel rope and 
worm-gear winches, permitting of a fine adjustment 

No direct arc was permitted to be formed, as this caused a 
great variation of the yield and the working of the furnace 
The charge formed a cone-shaped heap in the hearth, cover 
ing the reacting zone, permitting the electrodes to “burn free,” 
forming a small space filled with incandescent gas round the 
ends which acted as a resistance, in which the reaction took 
place. This is, as is well known among furnace men, the only 
efhcient way of properly working a furnace 

\rrangement was made to prevent the escaping of vola 
tilized metal; only about 0.5 per cent or less of tin found its 
way out of the furnace 

Tapholes on different levels were provided for drawing off 
metal and slag separately Sometimes the slaghole may be 
frozen up with a hard slag crust, especially if the ore is rich 
in iron which all went into the slag. In that case a small 
auxiliary electrode was used for burning the taphole open 
again, which could be made very easily, though it should be 
admitted that an oxy-acetylene jet would be even more handy 

The Smelting Process 

\t the start of a campaign, which usually lasted 10-12 days, 
on account of the experimental nature of the trials, though 
there was no objection in keeping the furnace working for 
months in succession, the empty furnace was first pre-heated 
for about four to six hours by means of a small wood and 
coke fire in order to prevent cracks in the brickwork. In sub 
sequent smelts this could be almost entirely dispensed with, 
since the lining had properly set 

\ charge of about 14 kg of culm for each 100 kg of 
ore, depending somewhat on the nature of the ore, was 
gradually filled in, while a current of about 1000 amp per 
phase, at 60 volts, was turned on. 


to set in the volts were lowered gradually to the working con 


\s the reaction commenced 


dition of 40 volts and 2500 amp, which was steadily maintained 
during the whole run. Only on special occasions, with certain 
res, was 30 volts used 

The current fluctuated considerably at the beginning as the 
ld charge was being thrown in, but as soon as the electrodes 
“burn free” properly the fluctuations ceased 
\lready half an hour after the first charge could the first 
tapping of 


had commenced to 


metal take place, while the first slag was drawn 
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after the furnace had been in proper working for a couple ot 
hours. The appearance of the slag rendered it possible to the 
experienced eve to judge it the charge was of right compost- 
tion or not; if of a glass-like, dark brownish green color, and 
freely leaving the taphole, the charge was right; if sluggish 
and light brown it had to be altered 

\fter a few hours’ run, certain reagents were added at regu- 
lar intervals; this successfully prevented the formation of “hard- 
head,” causing the sulphides and arsenides of iron to enter 


into the slag instead of alloying with the tin The result 


was that the metal, as it left the taphole of the furnace, was 
about oS per cent pure, if the right blend of ore, not too 
much contaminated with impurities, was used. In one cam 
paign ordinary Bolivian ore only, with only 40.5 per cent tin, 
and about 15 per cent of iron, was smelted solely for about 
ten days, and yielded over 92 per cent totally, on some days 
even 97 per cent of the metallic tin from the ore 

The liquid metal was accumulated in the usual way 1n larg: 
pots of wrought iron, heated from underneath and the sides 
By means of an air-pump air was blown through the metal 
through a perforated iron pipe, whereafter the metal was 
ladled into a second tank to set properly. With this simpk 
operation a metal of 90.75 per cent purity, and even more 


fh 


was obtained, though this is well up to commercial standard 
The metal was then poured into ingots of about 28 Ibs. weight, 


branded and stored in the usual way The accompanying 














STOCK OF INGOTS OF ELECTRIC TIN 


photograph shows a stock about 2 tons of ingots, being pr 
duced in about 1'4 days 
Output, Power Consumption and Loss in Slag 

\ll three of these factors were found to be in close relatior 
to each other. It was thus found that a slag containing 
low as 0.25 per cent of metallic tin could easily be produce: 
but to do this in one operation proved to be less economical 
with the prevailing power price. The output was only about 
6 to 8 ewt. per day, and the power consumption correspond 
ingly high, or about 3000 kw-hours per ton of metal 

Going to the other extreme, the operation could be s 
conducted, by altering the composition of the charge, that 
slag containing 17 per cent to 19 per cent of tin was produce 
In that case the output increased to I ton 11 cwt. per da) 
with a power consumption of 1300 kw-hours per ton of met: 

As only one furnace was provided for, this manner 
operation was not commercial, with such high losses of tin 
the slag, although this slag could be treated again separate! 
It was found most economical under the prevailing conditior 
t 
of 96 per cent to 08 per cent, with a higher power consum| 
tion. The following weekly report for the week July 
to August 4 is fairly typical: 


) operate the furnace so as to obtain a metallurgical yi 


Ore used: 21,056 lb. @ 57 per cent—12,003 Ib. metal 
Scrap metal and charge refuse a204 ™ “5 


14,327 
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lin produced, 14,170 !b. 
Net yield, 98.75 per cent. 
Total number of kw-hours, 15,113. 
lo be deducted: for slag treatment (experiment), 678; for 
preparing turnace, etc., 500 

Total number of kw-hours used for reduction, 13,935. 

Units per ton = 2220. 

Electrode 28 lb. per ton of metal 
It should be noted that this figure for the power consump- 


tion was taken as an average over a single 


consumption, 


run of eight days, 
during which experiments with different charges were made 


in single days the power consumption was only 1700 kw-hours 


per tor 
Conclusions. 
The above figures bear out that a considerable saving in 
tin can be effected by means of electric smelting. If the 
plant is so arranged, as is so often done in other metal 


lurgical processes, that two furnaces are working in series, 


the first one providing metal at a great rate continuously, 
and permitting the hot slag, rich in tin, to run direct into 
the second furnace for subsequent treatment, eventually with 


j 


lead ore for solder in order to hasten the process, the power 
consumption should not exceed 1400 kw-hours per ton of tin 
or about 55 per cent of theoretical) tin, in a_ sufficiently 
large furnace 

Even this figure may be decreased if proper blending of ores 
sing |e 


is strictly reverted to. In the above-mentioned cases 


res were mostly used, on account of the high price of the 
re, which prevented the laying in of a large stock of expensive 
naterials for experiments 

remembered that in a large commercial 


should be 


Also, it should be 


plant all the modern appliances for tin smelting 


ipplied, which again would help to increase the yield and 
lower the cost 
\nother feature is of importance: The electric furnace will 


mmence to yield pure tin already during the first hour of 


peration, and continue to do so without interruption, while 


the reverberatory furnace is intermittent in its operation. 


Further, the formation of “hardhead” is materially minimized. 


} 


The amount of carbon necessary for the reduction is only 


14 per cent, instead of 20 per cent to 25 per cent. Less labor is 


are quite capable 


+ 


required, as three ordinary laborers per shift 
run the furnace 
Much 


e reverberatory 


less space is required for the electric furnace than tor 


The consumption of electrodes is comparatively so small that 
need not be regarded as an objectionable feature anywhere 
If the power can be obtained at a reasonable rate it there- 
appears to be quite feasible to smelt tin electrically; es- 
ally should this be the case in the Straits Settlements, where 
ge quantities of good ore, but not very rich in tin, are 
ned, and where waterfalls are said to exist in abundance, 
mly low grade of coal, and in small quantities. The use 
charcoal, which probably would be much cheaper, should 
whatever. 
flux, charcoal would probably 


no objection 


fact, with suitabl work 
n better than culm 

white supervision 
labor at all is 
cheaper to 


contains only 


ative labor could be employed under 
ut hesitation, as practically no skilled 
ured. It is obvious that it would be much 
metallic tin than an ore, which, as a rule, 
ut 55 per cent of tin. Naturally the working would at first 
ise a considerable amount of trouble, and would require a 
deal of metallurgical and chemical engineering, but, on 
whole, it seems justifiable to say that the principles of the 
blem are solved 
The above experiments will probably be resumed in a short 
me, in a somewhat modified way, by which an even greater 
ving is reasonably expected. 
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The Right of Employer and Employee in Questions 
of Priority. 

\ recent decision in an interference case rendered by the 
United States Patent Office goes deeply into the legal right of 
employer and employee in questions of priority of invention 
It is therefore of such a general and broad interest that we 
give here its salient features 

The case at issue was the following 

Davis E. Parker filed on May 18, 


a patent 


1906, serial No. 317,516, 


which was granted him Jan. 5, 1909, bearing No 


909,017, covering an apparatus for preparing oxone 


subject was 


\n application covering practically the same 
led on Feb. 17 1909, serial No 478,508, by George Fred 
Brindley, who was acting at the time in the interest of the 


Niagara Falls, N. Y. 
give herewith extracts of 


Niagara Electro Chemical Company, 
lo better illustrate the case we 
the decision rendered on June 9 a. c., which will give a clear 
understanding of the same, without going deeply into technical 
details of 


matter 


interest only to those immediately affected in the 


“This is an interference proceeding in which the subject 


matter relates to an electrical furnace for fusing sodium 


peroxide The fused peroxide has been given the trade 


name of ‘oxone.’ The issue, which is drawn to the details of 
the furnace structure, is defined in five counts 

rhe senior party, Parker, is a patentee, his patent No 
issued on Jan. 5, I¢09, on 


Brindley’s application was filed after 


909,017 having been an applica- 
tion filed May 18, 1906 
im. grant of the patent to Parker and is substantially a copy 
f said patent and the subject-matter of the interference is 
therefore the five claims of the Parker patent. The question 
at issue is one of originality rather than the ordinary one of 


priority of invention. Each of the parties has taken testimony 


in an effort to prove his claim as the originator of the inven- 
tion im issue 
“At the time the 


of the parties wer 


originated both 
Niagara 


Brindley was 


invention in issue was 


in the employ of the Electro 


Falls, N. Y 


works manager of the company and is shown to have had 


Chemical Company at Niagara 


considerable training and experience in chemistry and metal 
May, 
ark as ¢ shinist and wi : f achi 

Parker was a machinist and was in charge of the machine 


lurgy. He left the employ of the company in 1906 
He entered the employ of the company 
While both 
parties were in the employ of the same company, Parker’s 
position was that of an assistant or subordinate to Brindley 
and the relation of the parties was therefore such as to bring 
In fact, 
there is no contention that the doctrine of employer and em 


shop of the company 
on March 28, 1904, and left in November, 1905. 


them within the principles of employer and employee. 


ployee is not applicable to the case. 

“The record shows that experiments for the production of 
fused sodium peroxide were begun by the Niagara Chemical 
Company at least as early as June, 1904. Brindley took up 
the problem at the Niagara Falls plant and during 1904 tried 
various kinds of apparatus. He claims to have built and tested 
a furnace like that shown in his Exhibit No. 1, and Parker 
admits having done the machine work on this furnace.” 

Then follow numerous quotations from the voluminous testi- 
mony taken in this case and the examiner then writes: 

“These examples clearly indicate an indifference to accuracy 
on the part of Parker which cannot help detracting from the 
credibility of his testimony in a controversy of this character 
It follows, therefore, that the question at issue will have to 
be determined largely from the circumstances of the case and 
the admissions of the parties together with the few facts that 
are not disputed or which are clearly established by the 
record = 

The examiner goes thoroughly into the records submitted 
and comes to the following conclusion: 
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nony bearing on the question of public use, although this testi 


money has been considered. It is not believed, however, that 


the circumstances of the case 


are such as to justify a recon 
mendation as to public use under the provisions of Rule 126 
“Priority of invention of the subject-matter in issue 
awarded to George F. Brindley, the junior party.’ 
The case has been appealed 
Notes on Technical Analysis. 
By RK. S. Da 
Analysis of Wulfenite Ores. —The Wulfenite ores four 
in the Southwestern States and Mexico usually contain more 
less tungsten and vanadium, and as these elements exert 
decided intluence on the metallurgical process of extracti 
a practical method for the analysis of such ores was devise: 
vv the writer, as follows 
\/ | Treat one gram of the agate-ground samp! 
with to cc. HCI and 5 cc. HNO, warm on hot plate an 
itter the action has comewhat subsided add 1o cc. H:SO, an 


t Cool somewhat, dilut 


lead 
of 


e to strong sulphuric fumes 


intil all is in solution excepting the sulphat 


bilter into a pressure bottle (a citrate magnes! 


th 
sulphur: 


wottle with patent clasp well adapted tor 


little 
ammonium 


we ll 


Stopy is 
with 
lead 


ir 


washing water contamime a 


| 
| lnssolve the hot 


filter 


sulphate in acetati 


, washing with hot 


the 


acetic acid, mm the silica 


estimate by 


lf 


ammonium acetate solution and 


titrat 


with ammonium molybdate desired, one may add 


excess of sulphuric acid to the lead acetate soluti 


add aleohol and determine t lead gravimetrically a 


the pr botth 


bottle, 


contamed in 
thet op 


at t wmiling for 


to the Itrate essure 


minutes the place im 


he 
amount of MoS: its small, and a preliminary 
be 


ignite 


vessel of warm water and twenty nunute 


Lf the 
h 


sno 


test ha 


wn copper to absent collect the precipitate in a Goo 


rucible, dry and gently until there is sulphurou 


MoO, « 


1s 


redness and 


Mo 


Wartning 


dior, then heat to faint as 


weigh 


taining 66.57 per cent If this molybdic acid n 


with ammonia the residue shoul 


1s however, especially if there is 
as follows 


HNO, evi 


Wire vauze 


be deducted 


bdenum, to 


Sater, muc! 


proceed 
MoS 
then heat 
Add 5 ce 
solution (if 
boil, 


convenient 


asset rte 


Lissolve the in im a < 


all sulphur 
MoQ, ts 
of 


dryness to ret 


the 


over Nove 


a 


acid ammonia and warm until all 


KOH 


oxide 


copper 1s use instead unmoni 


lter off 


present 
the 


method ) 


dilute, and estimate th 


Vv any 


cupric 
Filter 
acetic acid, borl and add an excess of 


if necessary, wit 


acuity 


lead acetate. Filter a 


1 


wa the precipitate with hot ammonium acetate solution 
remove any trace of lead sulphate then with hot wat 
ignite vently and weigh as PbMoQ, containing 26.15 p 
cent. Mo. The writer has not had much success in estimati 
Mo by the zine reduction processes excepting when ve 
little \lo ts present 

Boil the filtrate from MoS: which will be green or bh 
if vanadium is present, to remove HS Then add permat 
ganate to a pink color The amount of permanganate us« 
will show approximately the Fe plus V_ present Add 
excess of permanganate and boil at least five minutes. Thx 
add ferrous ammonium sulphate until the MnO, is dissolve 
and the liquid clear, and boil. Cool to about 70° C., ad 


permanganate to a pink color, then run in ferrous ammoniu 
bh 
Titrate back with permanganate until the spot shows 1 
the 


sulphate until a ferricyanide spot shows an immediate 


color 


blue color in thirty seconds, read burette and run 


permanganate until a pink color is obtained, which persis 


one minute. The iron value of the permanganate multiplic 


by .916 gives the vanadium value. If the quantity of vanadiu 


rh} 
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small as to make its presence doubtful it is well t 
H.O. to the solution after titrating This destroys the 
manganate color and shows as little as .o5 per cent vanadiun 


e characteristic red-brown tint 


h umount of iron present is approximately show1 
ne the permanganate used in the vanadium ttratior 
the nount required to oxidize the iron and vanadiu 
¢ 
Si: are best determined in a separate sample lreat 
the powdered ore with 20 « lHiCl and evaporate 
\dd 10 ce. HC! and about 100 cc. water and heat 
‘ ilter and wash by decantation with hot dilute 
wid until all lead chloride 1s removed from the 
\dd 10 « dilute ammonia containing a littl 
ride to the beaker containing the WO, and 
to stand about e minutes and pour on 
ter, receiving the ltrate into a platinum disl Wasl 
e times using about 2 « of the ammomia solution 
asl I: vaporate to dryness, ignite gently until the 
salts are volatilized then at a moderate red heat 
at excessively as WO, can be slowly volatilize 
trong Bunsen tlann Add a few drop ft Hk an 
yhuric act | lish, evaporate, init ul 
WO) 
‘1 n the residue ss ow {| ! a 


iit any silica found with the WO 


The Analysis of Ferro-Boron.— \iter considerable experi 


wit arious methods suggested tor the determin 
nou etallurgical products, 
ter has found the following plan t 
irate and rapid 
] i A il waere 
vith potassium nitrate sodiu 
te i platinum crucible Pour the 


iron plate, transter with the 


t porcelain beaker and il witl 
rt iter ft effect « ntewratiwot 
solium = peronxi luring t 
recipitate manganese hilter 
enmever flask and wash with 


Reserve the residue for man 


terminatiwn \cidity the hitrate 
chloric acid and then add 
t excess of calciun arbonate 


flask with an upright reflux 

enser and boil about ten minutes t 
ndioxide Filter, cool t 

temperature, add phenophthalem and 


deci-normal sodium hydrate to pink 





then add about one gram mannit 


: 


destroys the color, and more sodium 


rat idded until the color is per 
nent, even on the addition of more 
ne eci-normal sodium hydrate 


Ss .0O1!1 gm. boron. No deduction is required for blank 


ne-half gram steel contaiunge 4 per cent manganese, to 


03 gm. boron was added in the torm of fused boric 


wave by this method .0299 gm. boron. 
issolve the residue from the fusion in hydrochloric acid, 


c. sulphuric acid and evaporate to strong sulphuric 


nes. Cool, dilute, heat till clear and make up to 250 cc 


e 50 cc. for manganese determination by the bismuthate 


to 100 cc. for iron determination. Manganese 


vy be made on a separate sample if desired by the bismuthate 


d without separating the boron 
lica is determined in the usual way, and carbon by direct 
tion in oxygen, spreading the sample over ignited asbestos 
he combustion boat 


rimos Chemical Co Vewmire, ( 
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The Electric Iron Reduction Plant at Troll- 


hattan, Sweden— Il. 


In our July issue, p. 


e 308, was given a detailed descript 


t the electric iron ore reduction plant at Trollhattan, Swede 


Irom a paper ot Mr J \. LeEFFLER resented 1 the Jernl 


toret (The Swedish Association of Iron Masters) at 


meeting at Stockholm on May 3! 


stract of the part of Mr. Leffler’s paper in regard to the pri 


iples employed in the design of the furnace, analysis of 


terials perating results, et 


The Principles of the Reduction Furnace. 


(he fundamental principles of th onstruction ot 
furnace which was invented by Messrs. Gronwall, Lindbla 
ind Stalhane, is described in a mmunication from the Ele 

netals Ltd., of London, England, as tollows 

\s all known materials become good conductors t 
igh temperature, the construction must be such that the cut 
ent does not pass away through the lining during the w 
, 

2. The construction must be such that the charge ttselt 

ts the lining from destruction through radiation from 1 
electri r Tr roug conduction; otherwise it would 
ecessal t ¢ i \ ter ne witl nsequent vaste 
neryey 

3. The hare not ress hard wainst the elect! $ 

n to permit e tormation of an at lf this ndition 
not fullilled the orking becomes irregular and the tension be 


FIG. IT. FURNACE STACK 


comes unduly low, so that the electrodes and conductors w 
have to be of inordinately large dimensions. 
3. In an electric furnace the carbon charged with the 





ore 


cannot burn, and in order to obtain a product of uniform 


quality it is, therefore, necessary to have a hearth of 
ficiently large dimensions, to serve as a mixer 
every irregularity which inevitably occurs in charging 
influence the carbon contents of the product. 


sul 


Otherwis« 


wil 


In order to fulfil these conditions the hearth is constructed 


in the shape of a comparatively large crucible covered 


by 


an arched roof. When the charge sinks down into the crucibk 


it spreads there in such manner that a free space is always 


formed between the charge and the brickwork of the 


root 


The electrodes are introduced into the crucible through th« 


brick work at such points where it is not in contact with th« 
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DIAGRAM OF ELECTRIC FURNACE CONSTRUCTION AND ARRANGEMENT OF ELECTRIC FURNACE PLANT AT TROLLHATTAN 
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harge and enter the charge on the free surface exposed It is then found that 23 tons of pig iron correspond to a 


By means of this construction the above enumerated condi- volume of 51.1 cub. meters of charcoal and an extra space of 





tions 1, 2 and 3 are fulfilled, and as the hearth can be made 7.9 cub. meters for the ore, or altogether 59 cub. meters. As 
ymparatively large condition 4 is also fulfilled. the ratio of the volume of charge per day to the shaft volume 
\nother important feature in a furnace of this kind is the is assumed at 1.55 the volume of the furnace should, there- 
regulating of the energy supply. In steel refining furnaces, fore, be 591.5538 cub. meters 


This consists of the useful volume of the 


crucibl ...+ 12.45 cub. meters 
neck _e OS o 
bosh R 3 So 


cylindrical 
portion of 
the shaft . 11.80 
stack 9.80 


38.00 cub. meters 
The diameter of the neck was the first 
dimension to be decided on, and this was 
fixed at 1200 mm. It appeared desirable 
to make it larger, but this would have made 
the crucible still larger ‘and more un- 
wieldy, as the inside diameter would have 
had to be increased in proportion on ac 
count of the electrodes. The depth ot 
the crucible was determined on the strength 
of the experience with the Domnarfvet 
furnace and its bottom and sides designed 
in suitable form 
It is evident that with this diameter of 
the neck the diameter of the bosh could 
not be made very large It also appeared 
desirable that the height of the shaft 





FIG. 3.—ROOF OF CRUCIBLE AND BOSH. should be such that the best possible effect 
should be obtained from the ascending 
etc. this is done by raising or lowering the electrodes, but as gas for the preheating and partial reduction of the ore. On 





reduction furnace must necessarily work with a_ con the other hand, it might be expected that a too great height 
siderable gas pressure, this method cannot be conveniently of the charge would cause a too great back pressure against 
employed, as it would be too difhcult to keep the pack- the ascending gases. Also the cost of construction would be 


ngs tight around the electrodes. Instead of this a system has increased considerably, with an increased height of the shaft 
been employed by which the electrodes are 
generally only adjusted corresponding to 

eir wear, but all other regulating 1s a 


iplished by varying the tension of the 


rent supply This is done by cutting 
t windings on the high-tension side ot 
4 [ transformers and the arrangements 
such that the different phases can 
k simultaneously with different ten 
Chis method for regulating the cur- 

$ 


which has been employed for the first 
at Trollhattan has proved to greatly 
litate the working. 


Principles Employed for Calculating the 
Form and Dimensions of the Shaft. 

le starting point for the calculations 

a manufacture of 7,500 tons of pig iron 

vear of 11 working months; that is 

t 23 tons per 24 hours. Further the 

lations were based on the following 
nptions 

cu.-meter of charcoal weighs 150 kg 

kg. of pig iron is obtained per 1 kg 





Oal 

For 1 ton iron 1,725 kg. ore is required 

S, 5,175 kg. per ton of charcoal FIG. 4.—FURNACE TOP 

One-half of the ore is contained in the 

tices between the pieces of charcoal, the other half re- The problem then was how to best distribute the 25.55 cub.- 
extra space. meters of space that the effective portion of the shaft should 

'he specific gravity of the ore is 2.5. contain. 

The ratio of volume of charge per day to shaft volume A high and narrow shaft would give a good efficiency from 


the gas and reduce the risk of scaffolds forming in the bosh. 
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’ } ’ 1 + 
al has been used exclusively for the reductior 
are made by volume (0.65 cub. meters per 


but all of the charcoal is weighed and analvsis mad 


average composition of the charco; 14.58 per cent 


Ho Il. « 


weight has beet 
168.6 kg. per cul 
meter, correspond 
ing to 144.9 kg 
cub meter oft 
charcoal 
moisture and as] 
e€ occasional! 
been unduly higl 
in the latter cas 
wing to stones an 
gravel mixed wit! 


the ch il val 


oe 


The averaue 


”~ 
¢ 
% 


sults of the 


& 


analysis of the 


Pita 


rive Ww. I per cent 


mO 7.3 KO 


5 


_ 


NaO, 19.55 CaO 
3.85 MgO, 2. 

4 ALO 

0.905 POs, 


routin 
yses a numlx 
special analys« 


ilso made 


average 
ial analyse 
l va 
38.02 SiOs, 6.1 Kt 
Na:O, 19.52 ¢ 
3.50 MeO, 
FeO 388 ALO 
r8o) MmO,, 1.0 
P.O;, 0.903 SOs, 1 


The analyses h 
also shown that tl 
volume of gas 
tained per gran 
charcoal (dry al 
free from ashes) 
in heating to oOo 
deg. Cent. was 170 
cu. m. m averar 
The loss in weig 
of chare« val (dr 
and free fri 
ashes) in heating 
goo deg Cent W 
12.65 per cent. 1 
weight of the ge 

URNACE WITH TAP HOLI was 9.22 per cent 
the charcoal, and 
turnace was thus fixed at 12.7 m. from the bot composition in per cent of weight was as follows: 
hearth to the furnace top. The bottom of the CO CO CH, H 

m. above the floor level, and the height from 7 38.03 30.47 9.03 


to the furnace top is therefore 13.7 n Ore and Limestone 


The Charcoal. The ore and limestone are broken up in a Blake crush 
quantity of 


oke used for starting the This machine is large and powerful, as it was expected th 
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neipally unroasted ore im large lumps rushed 
ich has also generally been the cas 


\s the 


te was fitted under one of the jaws s« 


crusher delivered a coarser product than desired 
that the ore whi 


first had been of egy size was reduced to nut size 


The followmg are a tew ot the analyses i the limestone and 
e used 
mestone trom (sasgrutvan 132 CaU 0.24 bke,0 0.35 
Vin®O. 0.31 Me®. 1.08 SiO Loss mition 42.04 
ron ore from Tuolluvaara yh FeO, 1.41 ke:O., 0.16 
MnO. 1.12 Me®. o.28 CaQ, o.1 \L©O io Tit) j2 Si) 
a) it 
n re Irom Lanebat SY.S5 eA) 2.49 be), 1s Mn) 
si Met) 0.09 CaQV, 0.42 \LO) 5.08 SiO, O.O14 P.O) 0.007 


Leffer’s paper, dealing with the behavior 


e electr les and the general workin 


The chapters of Mr 
t ] results, wall be Wel 


next Sie 


\ Plea for an Inventory of the Coal Supplies of 


the World 


Pror. JosepH W HAR 
will take few minutes of yout uable time t 
ubject trom the standpoint the etallurgist 
the re which the ur vist de scribes and w 
! enyines takes out t the we nd 
vret ith some t tl ed neclus s 
report presente t the | neress up T he lr 
Reserves of the World I 1 nstance the 250,000,000 
ke Superior iron ore rrying between 35 and 5 
ent of iron are placed neither in 11 ictual reserves not 
en in the potential reserves and yet this enormous quantity 


é raging much better than the “Minette” of Luxet 
rg, should in my opinion be placed under the actual reserves 
re im the United States The reason tor this statement 
t this ore is not now worked simply because we have 
esent 1 we need of the richer ore. on which we make 
ger prolit, but if we did aot have this richer ore we woul 
tan working 40 to 50 pet nt ore, and working it 
rit believe that within twent years this immense 
ntity of ore, which the report does not consider as 
; "4 


will be the principal supply of iron ore in the Unites 


tes, and will furnish us ore for many centuries to come 
ike from the above criticism | wish to support the 
raise vy M. ve Launay and Professor Kemp, to the 


that metallurgists are continua mproving their meth 


ind that the improvements which are certain to be mad 


passes will enable metallurgists to work poorer and 


eC! re at a profit In twenty vears we will be making 


n trom 40 per cent ore as cheaply as we now make it 


per cent ore; this is very certain and so | believe that 


ement in metallurgical processes w1l 
te for the decreasing richness of the ores 


S very iluable report on iron ores ol the world h 


efore made it very clear to the metallurgist that there wi 


in all the future history of the world, be any scarcit 


n ores for the metallurgist t work upon Certainly 


exhausted, and the centers of 


place, but 


localities will become 


tion may change from place to there will 


s be enough iron ore in the world to supply its needs 
much more important question 1s the quantity ot coal in 
This 


future iron supply 


vorld with which to reduce this ore necessary 
rial will be the real criterion of out 
at the present time the countries which have the most 
are dominating the iron supply of the world 

Prof. Kemp, the International 


gical Congress would perform a very great service 11 it 


s already indicated by 


| 


| call upon eminent geologists in all countries to make a 


uldress delivered before the International Geological Congress 
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ireful inventory t the actual and potential coal res 


} 


the world. Such a report would not be more dithcult t 


] 


than the report on the ron ores, but probably 


present 
ifficult, and it would be a splendid and highly valuable supp! 
ment to the report before us, giving us more real intormat! 
ibout the future supply of iron and its localities of productiot 

wish the Convress 
vorld this 


much-needed information 


listant futur vhen coal is exhaustes 


rll must produce iron by the us i the energy of w 


reduction, with charcoal from woo 


talls and electrical 
reducing agent Here in Scandinavia, with no coking 
u have already begun this era, you have been the 
show. the vorld the economic possibility of producing 
ron electrically, using only water-power and charcoal WV itl 
ur very pure ores, cheap water-power and abundant supp! 
matter of the dist 


vwetallurgical iron mdustry It not 


future tor you, but within twenty years your iron industry 
ave Ce! re lutionizes ind have « me electrical 1 


andinavia on being in the lead in this ne 


Notes on Chemistry and Metallurgy in Great 
Britain 
a ( ‘ lc 


The Chemical Society’s Faraday Lecture. 


, dam, Properties the Eleue 
() June 14 Ir THropoRE \W \M RICHARDS, of Hart 
ard, delivered this year’s Faraday lecture at the Royal Insti 
ition, and was afterwards presented with the Farad nied 


The tollowing is an abstract of the lecture 


The lecture concerns the methods and results of some ¢ 


tended series of investigations designed to add to the found 


tions of human knowledge by careful experiment Among 


uantities worthy of exact measurement the 


hemical elements are 


prope Tties 
surely some of the most fundament 


vehicles of all the manifol 
Weight is 


properties, and in the 


because the elements art the 


phenomena within the range of our perception 


ne of the most significant of these 


termination of atomic weights each substance employed must 


be free from all suspicion of impurity. Volume is 


ais m 


portant Twelve years ago the quantity b in Van der Waals 


equation seemed to the author to be not really constant but 


subject to change under influence of temperature and pr 


sure his quantity is supposed to be dependent on the space 


cccupied by the molecules, and if it be changeable are not 
he molecules themselves compressible ? 








It changes in the bulk of molecules are to be inferred even 


from gases, may not expansion and contraction of solids an 


} 


liquids afford a much better clue to the relative expansion and 


contraction of these molecules? The ordinary conception of 
solid has always seemed to me little short of an absurdity 
\ gas may be imagined with moving particles far apart: but 


could a rigid body like steel have such an unstable structurs 


The evidence seems to show that the interstices between atoms 


in solids and liquids must be small relatively to the size of th 


atoms themselves, if, indeed, there are any interstices at a 
The compressibilities of 35 elements were studied with sufi 
cient care to leave no doubt as to their relative values. It 
became manifest that the formation of a compound of a com 
pressible element was attended with greater decrease of volume 
than was the formation of a similar compound of a less con 


pressible element, other things being equal 


the theory leads us to expect, and 1s inexplicable by any other 


hypothesis known to me. Then as to cohesion, if the pressure 


of chemical affinity causes compression of the atom, may 


This is just what 
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the pressure of cohesive affinity do the same? The affinity 
which prevents solids and liquids from vaporising is gen- 
erally admitted to set up great internal pressure, and must 
it not tend to compress the molecules? Molecules of high 
cohesive affinity—those of substances hard to volatilize 

should be much compressed and have a small volume vhilst 
molecules with little cohesive affinity should be larger. More 
ver, those molecules already much compressed by their self 


ifinity would be only slightly affected by additional pressure 


Given two otherwise similar substances, the less volatile would 


be less compressible, denser, and have greater surface tension 
These outcomes of the theory correspond with observed facts 


in most of the cases so far studied. Differences of structure 


and of chemical hide these relations, but 


the bulk of thi 


is chemical affinity exerts pressure, and that each plays 


nature sometimes 


evidence strongly indicates that cohesiveness, 


i part in determining the volumes occupied by molecules 


Carried through to its logical conclusion, the idea that atoms 


are compressible gives one quite a new conception of the 
molecular mechanics of the universe. The influence of atomic 
compressibility may be perceived everywhere, and in most 


cases each fact seems to fit easily and without constraint into 
its place in the hypothesis 
bulk of ice, 


fashion to superimposed effects 


Even apparent exceptions, such as 


the abnormal may be ascribed in a reasonable 


The lecture was received with marked appr 


full audience 
The Influence of Temperature on Corrosions. 

\ paper on “The Action of Salt Solution and of Sea-water 
on Iron at Various Temperatures,” by J. Newton Frienp and 
J. HALLAM Brown was read at a recent meeting of the Chem 
ical Society. The authors point out that the results obtained 


by Heyn and Bauer indicated that solutions of chlorides and 


sulphates of the alkali metals always exerted less corrosiv: 


action on iron than did fresh water at the same temperature 


\s these results did not conform to the observations of other 


chemists if vas thougent desirable to investigate the whole 


question. Kahlbaum’s pure iron foil was used, access of dust 
was prevented while free passage of air was allowed, unequal 
illumination was guarded against and equality of conditions 


was maintained. The loss in weight after 14 days was taken 


as a measure of the corrosion, and the results showed that at 


temperatures above 13 deg. C. salt 


solutions of all concentra 
tions exert a less corrosive action than distilled water, but 
below this temperature the more dilute solutions are much 
more corrosive than fresh water At 13 deg. dilute solutions 


s were practically equally corrosive as fresh water. The 


results are of importance in this country, where natural waters 


are usually at a lower temperature than 13 deg. 


The Measurement of High Temperatures. 


1 


London section of the Society ot 


At a recent meeting of the f 
Heycock, F.R.S., 


Chemical Industry Mr. ( r read a r) 
interesting paper on the modern methods of measuring high 
temperatures The discussion was opened by Mr Darling, 
who said he had the impression that Siemens had given up 


further 
was effected with it until Callendar and Griffiths worked on it: 
but the 


his platinum resistance pyrometer, and that nothing 


difficulty arising from the heating of the stem was 


overcome by covering the platinum wire with magnesia instead 


of winding it on mica Che relative merits of resistance pyro 


meters and thermo-couples depended on the use to which 


they were put. For exact determinations of boiling points or 


melting points the platinum resistance pyrometer gave the 


closer results; but if the two instruments were compared in 


considerable time 


for workshop purposes the thermo- 


high temperature for a 
that 


better 


a turnace at a 


experience showe d 


electric was the Prolonged heating of platinum wires 


it slightly over 1000 deg. C. materially altered their resistance, 


and the calibration was then wrong. Taking a reading even 
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with such indicators as the Whipple was a troublesome mat 
ter, involving balancing with the Wheatstone bridge, and, even 
in skilled hands, by the obtained the 
temperature might have varied considerably 

With the 


instant, so 


time a balance was 


thermo-couple a direct reading was got at the 


that it had a 
deteriorations in thermo-junctions occurred equally with plat 


decided practical superiority. The 


num, and consequently the thermo-electric instrument was no 


inferior in this respect. As to accuracy, it was not possible 


with a large furnace—gas or coal-fired—under workshop con 
ditions to maintain a constant temperature within ten degrees 
and it was useless to employ a method giving readings to a 
fraction of a degree. There were many instances 


\rsenal at Woolwich 


notably the 


Royal where after thorough trial resist 


ance pyrometers had been given up and replaced with thermo 


couples, mainly because an installation of the latter could be 


worked from a central control if all the wires were identical , 


in composition 


It was only fair to say that resistance pyrometers had re 


cently been made quite automatic, but it was not possible t 


adapt even such an instrument as the new Paul indicator t 


an installation of 50 resistance pyrometers. Another important 


advantage of the thermo-couple was the facility of repai 


while if the resistance instrument got out of order it was 


best to return it to the maker at once. For laboratory use 1 
getting precise results no doubt the 
the better 

He wished to 


resistance pyrometer Was 


ass 


with the 
When heat 


was concentrated on that spiral the pointer moved to a certain 


effect observed 


Féry pyrometer in which a spiral was employed 


reter to a curious 


point on the scale, remained stationary for a moment or tw 
Which taken 
They recommended taking the first, but that was not always 


and then moved further reading should be 


there something about it which 


The 


accurate as that with the thermo-junction and galvanomete: 


correct, and was require 


investigation form with the spiral was not so neat 


As a practical example of the accuracy now attainable at 


high temperatures he would state that in taking temperatures 


at about 1500 deg. C. some time ago with a Féry pyrometet 


and an Holborn-Kurlbaum optical instrument, by Siemens, 
a cl eck, 


fluctuations of about 


the two agreed perfectly and responded 
They 


that pyrometers could only be used in the laboratory, for the 


equally t 


10 deg. either way need not feat 


could be used with confidence in the workshop 


ge 


Dr. R. Lessing asked how readings on the Féry pyromet 


were affected by glass or mica windows He found it best 


to put the glass on for adjusting the distance and remove it : 
than tl 3 


reading through the window He wished that the author | 


for the actual reading, which was, of course, higher 


touched on the subject of testing by Seger cones. It was 1 : 
very exact method, but was used largely in ceramic indus f 
tries and had brought to 


moreover, it could be employed where the us¢ 


been some degree of perfectior 
of pyrome te! 
was inconvenient or even impossibie 


Prof. W. R. Hodgkinson thought Mr 


neglected the thermo-couple. H« 


leycock had rath 
that it 
pyrometer of the day on account of its simplicity and permi 
ting the 


considered was tl 


attachment of a recorder. In metallurgical wor! 
where pyrometers were in constant use, night and day, a1 
corder was wanted to show what had been going on at 
time. True, there was the fact that Rhodium was attacked 
arbon compounds, carbon monoxide, etc., and therefore mi 


be protected. No doubt some vapor—probably a carbon c 


pound—came from the iron, but when the wires were enclos 
in a silica tube difficulty from that source was overcome 
Mir. W. Macnab 


pyrometers, bue he had found the thermo-couple a most c 


said he had no experience of resistat 














venient instrument for the practical determination of hi 
temperatures. 
Mr. Gardner asked if it were quite certain that iridiv 











volatilized 
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Professor Hodgkinson There is not the slightest doubt 
about that 

Mr. M. J. Butterfield remarked that Mr. Heycock had stated 
hat the range of nitrogen-filled glass thermometers was below 


j00 deg. C., but they were now made of “boro-silicate” glass 
with scales extended to 550 deg. and 600 deg. They were 
very convenient, and he found them in fair agreement with 
thermo-couples 

Mr. Heycock, replying, said his object had been to point 
out the value of the resistance pyrometer for exact work, 
ind he quite agreed that for practical workshop use it was 
not so convenient as the thermo-couple. He should hesitate 
to use a glass or mica window, but would employ a plate of 

ck salt He was interested by what had been said about 
Seger cones, and confirmed Dr. Lessing’s observations \s to 
the volatilization of iridium, the resistance of an alloy of 
iridium and platinum at high temperatures underwent a mucl 
greater change when kept hot for some hours than that of 


rdinary platinum 


Heat Treatment of Steel. 
\. Tune has published some interesting details of his re 
searches on the influence of heat treatment on the tenacity and 


microstructure of hyper-eutectoid steels contained from 0.99 


to 1.560 per cent of carbon, 0.24 to 0.46 per cent of manganese, 
| 


.019 to 0.032 per cent of silicon, 0.020 to 0.031 per cent of 


sphorus and no sulphur. These were heated in an appro 


priate carbon resistance furnace, and the changes in the values 


btained by mechanical tests were noted as well as_ the 
nicrostructure after the following variations of treatment: (a) 
Heating for equal times at different temperatures and hard 

ng in water; (b) tempering at the temperature found to 
give the best results and noting the results obtained with vari- 
ition of time; (c) quenching in baths of oil and lead-tin alloy 
it the same temperature as the tempering was effected at; (d) 
npering of the steels hardened in water both at varying 
temperatures for equal times and for varying times at th 


same temperature: (« innealing and subsequently noting the 


esults obtained on mechanical tests, contraction of area, nature 


ract ¢, quality 


| f grain and hardness 


he investigator has arrived at the following conclusions 
h steels are best hardened at temperatures confined to a 


vy range, which is as the carbon content: for any given 


n content the ultimate strength is inversely as the tem 
ture at which quenching is effected: at constant quench 
perature the ultimate strength is as the carbon content 


ienching temperature should be the same for all baths 


hing in water and tempering at 350° C. produces the 
test degree of strength; by quenching in water at a low 
iture and tempering a somewhat brittle but highly ten- 
' 


il is obtained, but when quenching is done at the 
temperature as the tempering the tenacity becomes less 
the toughness increases; identical results cannot be ob- 
| from varying kinds of heat treatment, and can only ensue 
ni ne property of the steel: the mechanical properties 


ependent on the conditions in which the carbon exists and 


e metallic structure: structures containing martensite 


the highest degree of hardness, tenacity is increased by 
tite and sorbite as elongation is by pearlite: finally no 
tent influence of the carbon content on the mechanical 
rties of the steels was detected 

The Cementation of Nickel Steel. 


stigation by F. Carnevauit and F. Grorirri on steels 


g from 2.03 per cent to 298 per cent of nickel, when 
ntation was effected with pure ethylene and carbon mon- 
shows that the maximum carbon content in the zone of 
tation diminishes as the percentage of nickel increases, 
omes very marked when there is more than 5 per cent 
kel. The variation of concentration of carbon in the 

f the zone of cementation is more regular in nickel 
than in carbon steel. When nickel steels are so ce- 
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mented as to show a hyper-eutectic zone, the phenomena occur- 
ring during slow cooling are similar to those exhibited by 
similarly treated carbon steel, but differ quantitatively trom 
the latter in that the entity of the liquation phenomena is not 
so marked in the nickel steels, and the transition from th 
hyper-eutectic to the hypo-eutectic zone corresponds with that of 
a carbon steel having a lower carbon value, viz 


, 0.0 to 0.95 pet 
cent aS against 0.9 per cent 
Electrolysis of Sodium Chloride Solution. 
R. Sacerpot: has investigated the effect of rise of tem- 


perature on the potentials of the electrodes in the electrolysis 


f sodium chloride solution, with platinum and with iron 
cathode and platinum and magnetite anodes. In the cathode 
curve the effect of temperature is but slight, but in the anode 
curves it is apparent that as the result of a rise of temperature 
from 20° C. to 100° C. the anode potential corresponding to a 
given current density falls 0.4 to 0.8 volt. 

\ diagram shows the relation between electric potential and 
temperature for different current densities at both electrodes, 
and demonstrates that the reduction in voltage due to rise of 
temperature is never more than 0.75 volt, and that when high 
densities are used the figure is always remote from the poten- 
With a decidedly alkaline solu- 


tion the reversible anode potential is 1.3 volts and the reversible 


tial of reversible polarization 


cathode potential 0.8 volt. 


Copper, Nickel, and Cobalt Ores. 

An investigation by H. Pepersen of a mixture of magnet 
pyrites, nickel ore and slag consisted in digesting the mixture 
with concentrated nitric acid and treating with sulphuric acid 
until SO, was evolved: when the solution was cold it was treated 
with water and again evaporated until fuming occurred. The 
residue was treated with water, and after filtration from the 
slag the filtrate was precipitated with ammonia, and the ferri 
hydrate dissolved in dilute sulphuric acid, and after reprecipita- 
tion was estimated by the usual titration. The solution con- 
taining the copper and cobalt was acidified with sulphuric acid, 
evaporated to a convenient bulk, and after addition of a small 
quantity of strong sulphuric acid the copper was estimated elec 
trolytically. 
neutralized with ammonia in distinct excess and the solution 


The solution containing the nickel and cobalt was 


submitted to electrolysis. The nickel and cobalt on the cathode 
were dissolved in excess of nitric acid, the solution evaporated 
to dryness on the water bath. The nitrates were eliminated by 
a small addition of hydrochloric acid and repeated evapora 
tion, then redissolved in dilute hydrochloric acid and suitably 
diluted; the nickel was then precipitated by an alcholic solution 


if dimethylgloxime and ammonia; the precipitate was collected 


in a dried and weighed Gooch crucible, and after drying for 
about two hours at about 110° C. the precipitate contains 20.31 


per cent of nickel 


Engineering Imports and Exports. 

According to the Board of Trade returns for the six months 
ended with June, the imports of iron and steel, including man 
ufactured articles, had a value of £5,685,566, an increase of 
£1,343,165 on the value for the corresponding period of 1910; 
the exports amounted to £22,160,641, and showed an increase 

f £1,212,451. For other metals the imports were £13,446,938, 

an increase of £1,854,921, and exports were £5,485,763, an aug 
mentation of £443,020. In electrical goods there is a decrease 
of £32,307 in imports and also a decrease of £338,361 in exports 
Che value of imported machinery is £3,148,648, an improvement 
of £867,086; while exports amounted to £15,729,408, showing an 
increase of £1,648,922. The value of imported ships is £47,940 
and of exported ships £2,532,246, and there are respectively an 
increase of £45,950 and a decrease of £1,768,181, 


Market Prices. 
July, rorr. 


Copper has been fairly steady throughout the month, with 
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The stamp-tube mill combination for fine grinding, so 


mmon in South Africa. is being assailed as inefficient from a 
mechanical standpoint Many engineers are inclining to the 
belief that other machines, particularly rolls and Chilean mills, 
will do the work with greater mechanical efficiency 


The principal use of fuller’s earth in this country is in 


bleaching, clarifying or filtering fats, greases and oils. The 

n practice with mineral oils is to dry the earth care- 
illy after it has been ground, and run it into long cylinders 
hrough which the crude black mineral oils are allowed to 
percolate very slowly \s a result the oil which comes out 
rst is perfectly water white and much thinner than that 
which follows The oil is allowed to continue percolating 
until maximum shade is reached. The earth is then purified 
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Gold and Silver. 
Cyaniding Antimonial Gold Ore.—\n interesting exp 





nee in the treatment of a gold ore carrying some stibnit 
detailed in the July. 1ott. issuc ithe I Vagacine (lon 
by Mr. Hl. T. Brer 
The Globe and Phoenix mine in Khodesia produces a hat 
hite quartz ore almost free from base minerals except 
e presence of antimony as sulphide This mineral occurs 
verage quantities of about 1 per nt, but in some places 
ch as 3 per cent is found \n analysis shows: 31Q,, 70 
ver cent; Sb, 0.73 per cent; Fe, 2.58: S, 0.91; CaO, tzt; MgO 
6.44: As, Trace: Cu, Trace \u, 1. per tor \c ‘ 
\Mlore or less difficulty has been experienced in the treatmet 
this ore on account of the effect of the antimony For ex 
ple, in evnaiding sand and slime, with everything tavoral 
r good extraction, the presence: ft only I p nt of stidi 
es an extraction of more than 20 per cent the gold 
ally hopeless Concentration is dithcult 
ibility the antimony mera 
Phe original plant erected for the treatment e Glole 
Phoenix ore consisted of go stamps, a sand-leaching plant a 
s decantation plant. When the antimony appeared t 
e, the extraction dropped to 30 pe nt on sl ind 40 
ent on sand It was then dis ere that llowing 
slime to weather for six nths it as ‘ ATEN ah le 
vanidation, and this course was then adopted But the sa 
lid not yield to such treatment and reover, rusty gold | 
gan to appear in the ore, thus plicating ers. Vat 
ittempts were made to overcome difhculties regrinding t 
ind pans, and by sorting out as ich antimor as 
le on sorting belts and jigs. The latter proved disappoint 
\ roasting of the ore gave satista y results ut the 
tallation f a plant for this pr s would disturl x ist 
nditions t seriously Finally after uch experimenting 
reve s¢ ale a method of treat ent vas ad pted whict 
udes various features which were found valuable 
The ore is now crushed and washed trommel ro ft. ¢ 
ng by 5 ft. 6 in. diameter at the large and 2 ft. 9 1m. at 
all end, perforated with 1 in. holes for the tirst 4 ft. of 
eneth and '4-1n. holes for the remainder The trommel 
e is delivered onto a sorting belt fr which massive 
ite 1s sorted in quantities ranging tro ton t t 
da \fter sorting, the oversize of the tromn 
vith the undersize and delivered to tt null bins 
Fortv stamps of 12350 lh. weieht rush the ore through 
esh screen. It then flows over amalgamated plates, the 
3 ft. of which are covered with blankets to catcl iTSe 
gold [his product is afterward amalgamated in a_ bart 
Che tailing leaving the plates is classified into sand and shi 


Che 
nd stibnite 


sand is concentrated on vanners to remove as much p 


The con 


is reground 


as possible entrate is sent t the fro 


ng plant while the sand tailing in grinding 


amalgamating pans and combined with the classifier slime. | 
ne pulp is then run over blankets where a fine concentrate 
roasting plant toget! 
The fine tail 


then flows to the sump of the tailing dump, whence it is pum] 


recovered, which is later treated in the 


vith the coarse concentrate from the vanners 


to a large spitzkasten for the separation of fine sand 
slime 

The fine sand is collected for leaching in tanks which 
filled to a depth of 6 ft. Each charge is subjected to fron 


to eight days actual treatment, but even then the extraction 
gold the tailings 
found that as 


unsatisfactory, and on ore carrying 1.5 02 


too away. It has been soon 


rich to throw 


antimony on the sand charge exceeds 0.2 per cent the extr 


tion drops rapidly 


The fine slime from the last spitzkasten is dewatered 
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pumped to the storage dams. The clear water recovered from 
the slime is returned to the stamp mill. As soon as a dam 


accumulation has reached a depth of 6 ft. and contains about 
10,000 tons dry slime, the stream is turned to another dam, and 
so on. After two months’ time the dry accumulation is plowed 
and harrowed, and finally when the surface appears to be dry 


and thoroughly oxidized it is taken to the plant, mixed with 


yanide solution in proportions of about 1'% parts solution to 1 
f slime. This treatment of the surface of the dam is repeated 
intil all the accumulated slime has been removed, Cyanidation 
f the slime ts carried on in the decantation plant originally 
erected for this purpose, but a vacuum filter plant is under con- 
deration. The extraction of the weathered slime is 75 to 80 
per cent. The same material unweathered gives an extraction 
of only 30 per cent. 

The pyrite and stibnite concentrates mentioned above are 

asted in a Merton roaster, ground and amalgamated in pans, 
in which cyanide solution is used. It then flows over blankets 
vhere rusty gold is caught. Finally the pulp is agitated for 24 


} 


urs and filtered in a Dehne press. The residue is taken to 
ve dump for oxidation and future treatment if required. The 
raw concentrate contains about 5 per cent Sb and 9 per cent S, 
while the roasted material carries about 3 per cent Sb and 0.72 
per cent S, thus showing the difficulty of eliminating the Sb. 
he extraction varies from &5 to 90 per cent on a head value 
f from 2 to 15 oz. per ton The following table shows th 


‘ 


percentage recovery from the various materials treated 


Value per Per cent per 
Source ton milled ton milled. 
stamps an pans DL28.04 790.80 
( entrate - 2.4 6.65 
san 39 1.038 
slime 2 5.9I 
$33.80 93.50 


Slime Settlement.—Metallurgically speaking, the term 
slime applies to the finest portion of crushed ore, while sand 
is the coarsest. Various definitions have been proposed, but 
the foregoing statement is believed to cover the essentials as 
far as mill practice is concerned. The settling of slime is an 
important matter in the present practice of cyanidation, and 
various means have been adopted for accomplishing this end. 
In the Monthly Journal of the Chamber of Mines of Western 
\ustralia for May, 1911, Mr. B. L. GarpINer writes regarding 
the method adopted at the Sons of Gwalia mine. 
Che plant was originally equipped with nests of spitzkasten, 
it the settlement was inefficient and some means was sought 
t improving the efficiency by materially altering the appara- 
tus then in use. The expedient hit upon resulted in practic 
lly increasing the settling area, and in delivering a thicker pulp 
than before. It consists simply of suspending in the pulp in 
inclined position a number of sheets of corrugated iron. The 
lea 1s not altogether new, as it has been adopted in the United 
tates and is one of the features embodied in the thickener of 
hn E. Rothwell, made by the Colorado Iron Works Company 
Che idea may be illustrated by filling a glass cylinder with 
ime and then noting the different rates of settlement when the 
vlinder is placed in a vertical position and at an angle of 45 
grees from the vertical. In experiments made by the author 
rate in the vertical cylinder was 40 mm. per minute, while 
e rate in the cylinder set at an angle was 180 mm. per 
inute, or four and one-half times as great. The reason for 
is 1s obvious on close examination, for, on the upper side of 
e inclined cylinder a stream of clear water can be seen rising, 
hile the particles of slime settle in a vertical direction from 
the inclined side of the cylinder. 
The effect of the inclined sheets of corrugated iron in the 
itzkasten is to reproduce many times the effect noted in the 
lined glass cylinder. Wherever there is a surface facing 
wnward the pulp must settle away from it, leaving the water 
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to be forced up. The increased settling area obtained by this 
arrangement is stated by the author to be the total area of the 
sheets by the cosine of the angle they make with the vertical, or 
the projection of their area to the horizontal plane 

To test the efficiency of the inclined sheets, one section of 


“ 


spitzkasten was fitted with them, while three sections were al 
lowed to remain in their original condition. The section fitted 
with the accelerating sheets showed a fall of slime at the rate 
of 0.168 in. per minute, while the three unaltered sections gave 


1 


a fall of 0.107 in. per minute. The altered section gave a thick- 
ened pulp containing 41.1 per cent dry slime, while the three 
unaltered sections showed only 26.1 per cent. 

The principle has its limitations, but a simple test with 
glass cylinder will show what may be expected from any given 
pulp. The advantage of the device lies in the fact that it can be 
applied to existing spitzkasten. 

Assay of Silver-Bearing Ores.—To test the effect of vary 
ing quantities of different reagents on the assay of silver ores 
Cuar_es R. Keyes and D. I. Ripper, made many experiments 
which are recorded in a paper published in the July, 1911, Bulle 
tin of the A. I. M. I 

The ore analyzed as follows: Fe, 8.7 per cent; Pb, trace; Cu, 


25.6; Zn, 6.2; Mn, 1.0; CaO, 15.0; S, 10. Assays were made to 


determine (1) how acidic a charge could be run; (2) how 
basic a charge could be run; (3) how large an amount of 
borax could be used in a charge; (4) how the normal charge 
for the kind of ore would behave, and (5) how the use of an 


excess of litharge would affect the results 

The conclusions deduced from the data given are: 1. A dead 
roast is not so satisfactory nor so accurate as a run with a 
large excess of niter or a scorification on a charge of o.1 A. T 
or more. 2. An excess of borax glass gives low silver results, 
especially in the presence of large amounts of sulphur, copper, 
iron or other matte-forming substances. The use of amounts 
approaching 1 A. T. must give low results. 3. An excessively 
acid flux fuses with great difficulty and yields poor buttons 
In the presence of matte-forming substances the silver deter- 
mination is low. 4. A very basic flux is open to all the objec- 
tions that are raised to a very acid flux. Both give variant 
results most of the time. 5. Ores high in copper cannot be 
run by any crucible method without scorifying the lead buttons. 
6. Direct scorification on high-grade copper ores does not 
check as well as the combination of crucible and scorification 
7. The normal or usual charge for coppery ores gives as high 
results as any method on this type of ore, but the checking is 
not as good as when an excess of litharge is used. 8&8. For ores 
high in copper, or carrying some zinc, a large excess of litharge 
in the flux improves the buttons and renders them easily 
handled. Furthermore, the time and temperature of fusion 
are decreased, and the buttons check well, with very close to 
actual valuations for the silver in the ore. 

Cyanidation in Korea.—That improvement is the order of 
the day in all parts of the metallurgical world will be seen from 
the following description of present and proposed practice at 
the Unsan mines, Korea. The notes are abstracted from an 
article by G. C. Evans in the June, 19011, issue of the Mining 
& Engineering Review (Australia). 

The company has five mills, in all of which the same practice 
is followed. The ore is crushed by stamps, roughly classified 
in V-boxes for the purpose of getting some coarse sand to mix 
with the concentrate prior to cyaniding. The entire pulp with 
the exception of the sand mentioned is then concentrated on 
vanners. The vanner tailings run over canvas tables and then 
to waste. The concentrate is given an 18-day treatment in leach- 
ing tanks. Under this system the recovery is about 85 per cent. 
The vanner tailings average about 70 cents per ton and the 
recovery is 86 per cent; the concentrates are valued at about 
$22.30 per ton and the recovery is 84 per cent. The milling 
costs, exclusive of cyaniding, are 54 cents per ton, and the 
cyaniding costs $1.35. 

\ modern cyaniding plant is to be installed to treat the con- 
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entrate, together with an accumulation of old tailings amount 
ing t 95,507 tons The old tailings are valued at about $4.75 
‘ ! he new system will include concentration on Wilfley 
tables, grinding of the table concentrate in tube mills, agitation 
n | vn tanks, filtration in Dehne presses, and precipitation of 
the gold bearing solution in Merrill presses with zine dust 
This plan, it will be seen, embodies most of the latest ideas in 
vanidation, and is expected to prove profitable to the company, 

Mercury. 
Wet Process for Cinnabar.—Little work has been done 


in improving methods of treatment of mercury ores, except in 


metal. Low-grade ores 
method of 


wet 


the line of furnaces for volatiling the 


have hitherto been without a suitable treatment 


Mr. ( \. MULHOLLAN 


elieves is practicable in 


devised a which he 


he improvements 


has process 


} 


view of t made in 


the handling of large quantities of wet material. The details 
of the process are given in the Aust. Min. Standard for June 
6, 1911 

fhe process consists in dissolving from the ore the very 


finely divided cinnabar, and reprecipitating it in a concentrated 


form ready for distillation in a comparatively small apparatus, 


in which efficient condensation can be carried out, and the 


escape of fumes prevented. It has long been known that cinna- 
bar is soluble in alkaline sulphides containing free alkaline 
hydrates, and may be reprecipitated by the addition of suitable 
chemicals or electrolized for the recover of the metal 


According to the author’s experiments, the ore could be 


crushed to '%4 in., and then slimed with the solvent in a tube 


mill, or other convenient machine Agitators could be used fol 
lowing the tube, if found necessary to complete solution, and 
The solvent 
alkaline 
sulphide and hydrate to each molecule of mercuric sulphide, but 
When 
pulp is settled and the clear solution decanted for 
The 
the washings used for extracting fresh ore. 


these agitators should be heated by a steam jet. 


solution should contain at least one molecule each of 


in practice an would be used. solution is 


plete the 


excess com- 


precipitation residue is washed with weak solution and 

The pregnant solution is now precipitated with zinc hydrate, 
when zinc and mercury sulphides will fall out of solution and 
are separated by filter pressing. The mixed precipitate is treated 
with dilute sulphuric acid and steam which will dissolve the 
zinc as sulphate, leaving a mixture of mercury sulphide and 
This is 


the usual way 


mercury mixed with lime and iron and retorted in 

In treating the mixed zinc and mercury precipitate with acid, 
sulphuretted hydrogen is evolved, which is passed into the filter 
press effluent to regenerate alkaline sulphide for further use. 

From small scale experiments the author has calculated the 
probable cost of operation on the basis of treating 100-ton lots 
of ore of varying grades, from 0.05 per cent to 1.0 per cent 
mercury. For example, on ore of 0.3 per cent grade, worth 
about $4 per ton, he believes that an efficiency of 80 per cent 
could be obtained, or a value of $3.20 per ton, at a cost of 
about $1.85. 

Lead and Copper. 

Concentrating Table—In the July, to1t, Bulletin of the 

A. I. M. E. Mr. S. 


the proper form of table best adapted to the separation of 


A. Krom presents some considerations on 


minerals from gangue by methods depending on difference of 
specific gravity. He rather deprecates the use of riffles, and 
even states that in the near future they may be entirely elim- 
inated from tables rifles rather upset and 
retard the process of stratification which they are supposed to 
promote. He further that no concentrate can be de- 
livered from a riffled table until the deck has become bedded, 
and that this bed must be maintained by 


He believes that 
argues 


very carefully ad- 
justed feed of pulp and rate of discharge, or else the efficiency 
of the table is lowered. Perhaps Mr. Krom is too severe on 
the riffled table, and as he is engaged mainly in making out a 
case for an unriffled table, his criticisms will be taken properly 
modified by that fact 
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rhe 
which certain radical departures have been taken from the or 
dinary table 


author describes a table invented by U. S. James, in 


Stratification is obtained in a settling basin int 
which the table feed runs, and which is formed by two planes 


if different inclinations to each other, meeting in a_ line 


diagonal to the motion of the table 


From this basin the con 
reason oO! 
It 1s 
claimed that the settling basin does not require bedding and 


that it is difficult to 


centrate is discharged over the deck of the table by 
the table motion, and the tailings flow to the discharge 
overfeed Adjustments in the eccentric 
motion of the table are made by an adjustable pin, which gives 
a wide range of different movements 

Copper Smelting in Michigan.—The simplicity of opera 


tions in 
} 


smelting concentrates of native copper in Michigan 


has given rise to the idea that there is no metallurgy in Lake 
Superior smelting. In the School of Mines Quarterly of Col 
umbia University for July, 1911, Mr. Henry D. Conant gives 


a descriptive statement of smelting operations in Michigan in 


which he shows that despite the simplicity of the operation 
there is opportunity for the engineer to show his ability in the 
effective use of fuel, the efficiency of labor, the production of 
clean slags, and the proper refining of the impure metal 

Lake Superior copper is obtained by concentrating the conglo 
merate or amygdaloid rock, which contains from 1 to 3 per cent 
copper, and obtaining what is locally called “mineral,” contain 
ing 60 to So per cent copper. 
reverberatory without 


This concentrate is smelted in 


furnaces any fluxes, the slag skimmed 
off and further treated in cupola furnaces, and the reverbera- 
tory copper refined in either the same furnace or a second 
the 


impurities are largely oxidized and slagged oft 


reverberatory into which it is tapped. In first smelting 
operation the 
the 


suboxide, 


Some of copper is at the same time oxidized, forming 


copper which must be reduced again. This is ac- 


complished by poling with green wood, after which the copper 
is cast into forms suitable for the various needs of commerce 
Both the oxidizing and reducing operations are governed by 
the experience of skilled workmen, who take samples from 
time to time, and determine the end of the reaction by the ap 
pearance of the sample. 

The reverberatory slags are either acid or basic, according 
to whether they are produced from amygdaloid or conglom 
erate mineral fluxed with 


respectively. These are properly 


lime, iron and silica, and reduced in cupolas, under a blast o! 
from 3 to 4 oz 

The author describes in a general way the four plants now 
operating in Michigan, and gives some interesting historical 


data on the that later 


changes have occurred in practice in 
years. 
Electrochemistry. 


Fixation of Atmospheric Nitrogen with Intermittent 
Load.—The problem of utilizing the electrical energy of 
central load 


account of 


stations at times of low has always been at- 


tractive for electrochemists on low power 


costs, 
while attractive for 


tral station engineers to equalize their load curve 


electrochemical processes have been cen 


Che ques 


tion whether electrochemical processes can be operated in- 
termittently with a financial profit has therefore often been 
discussed, but there is very little exact information available 


from commercial working. A note in a recent number of the 


London Times Engineering Supplement is therefore of con 
interest. As 


\ugust 4, it 


abstracted in London 
that experiments 
have been in progress at Legnano, Italy, with the object of 
utilizing the power generated the night 
certain hours of the day by a large hydro-electric statior 
The aim was to produce nitric acid and nitrates from th: 


siderable Electrician oft 
states “for some 


time past 


excess during and 


nitrogen of the air, and it is considered that the problem has 


now been satisfactorily solved. Some months ago the em 
ployment of 40co kw. for the production of nitric acid was 
initiated, and now preparations are being made for the us« 


of g000 kw. more, energy being supplied by the Societa Lom 
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arda per Distribuzione dell’ Energia Elettrica at a pressure 


} 
tf 50,000 volts 


Electrolysis Destruction of Water and Gas Pipes Due to 
the Stray Currents from the Rails of Tramway Systems.— 


Considerable trouble was experienced at Pittsburg, Pa., with 


stray currents from the rails of the tramway system attacking 


underground structures of the water system \ very full 


iscussion of these troubles is given in a paper by E. | 
Lanpher and L. B. Smith before the Engineers’ Society of 
Western Pennsylvania and published in the Proceedings of 


July The authors 


of preventing electrolysis is th 
trolley 


the Society for conclude that the only 


ertain method installation of 


the double system and the most successful method 


mitigating electrolysis 1s the installation of the “return 


ipe feeder system.” The latter system was introduced in 


Pittsburg, but this solution was criticised in the discussion 


various speakers especially by Prof. A. F. Ganz who favors 
the radial insulated return feeder system; the return feeders 
eing designed to drain the rails of current at many selected 


oints, leaving these points at the same potential, thus greatly 


reducing the rail drops and munimizing stray currents on 


nderground structures. In the reply of the authors the un 


sual conditions prevailing in Pittsburg are 


that 


pointed out but 


hey do not claim under different conditions the results 


would have been equally satisfactory, in fact the conditions 
they existed in Pittsburg were almost ideal for the in 
tallation of the return pipe feeder system 


With respect to local electrolysis brought 


steel 


about by im 


purities in pipes some interesting remarks were made 


the discussion by Mr. F. N. Speller of the National Tube 


Company. To correct a misapprehension that is very wide- 
pread as to corrosion being often due to irregularity in the 
mposition, he said that they made a great many experi- 
ents along that line which indicated that steel or iron has 


be much below the average before the irregularity incident 
became an influence in 


fac t, the 


commercial material important 


rrosion As a matter of difference in potential 


etween the greatest irregularity which is ordinarily found 
lue to segregation does not begin to compare with the differ- 
foreign material such 
itself. If all the 


one wit yuld pre y»bably 


ces due to the accidental presence of 
surface of the metal 
pipe, 
corrosion of 


mill scale on the 


ale could be removed from the 


trouble with the underground 


ve much less 

ping 

Primary Battery.—In our August issue, page 401, a paper 
Mr. W. R Benko cell 


tion note a 


Cooper on the was given. In con- 


with this it is interesting to recent exhibition 


Benko cell at 
Several types of this cell were exhibited. 


Mr. Cooper of the a meeting of the Physical 


iety in London. 


e battery depends essentially upon the use of a porous 


rbon electrode in the form of a pot (open at the top) 


ich is surrounded by a closed lead shell. The elecrolyte (a 
this shell 


liter or more per hour per cell. It 


hromate solution) is fed into under a suitable 


da 


to give a flow of 


ses through the carbon to the zinc, where it is removed 


in overflow pipe. Polarization is thus reduced to a mini- 
m and remains constant for a given current, provided 
The 
overall, 6 % in. 
excluding the tank 
current 
electrolyte and rate of flow) up to, say, 25 
s. The internal resistance is ohm. 
“mess” and no difficulty in keeping the apparatus in order. 
laboratory use or 
Various 


cell is not overloaded. size of cell referred to 1s 


in. high long and 1 % in. wide; it 


for electrolyte, and 
the strength of 


ghs about 10 Ib., 
give a steady (depending upon 
amps. at 1.5 
There is 


below 0.01 


cell is therefore very suitable for 
where the cost is not of prime importance. 
s are being made according to the work required, and 
include cells which depend for their action upon diffu- 
as distinct from a steady flow. 


the discussion, which followed, G. L. Addenbrooke asked 
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whether the contact between the lead and the carbon remained 
Satistactory over a long time The author replied in_ the 
affirmative so tar a his experience (extending over 15 
months ) had yone Prot, ¢ allendar inquired a I the max! 
mum number of watts that could be taken from the battery 
continuously, and whether, weight for weight, more power 
could be taken trom it than from a lead storage battet 
Ihe author replying to the rst part of the question said 


about 25 to 40 watts, depending on the solution, and stated 


that, excluding the reservoir, 2.4 to 4 watts per pound could 


be taken from the battery as compared with watt (8-hour 
rate) up to 2 watts (automobile cells at 5-hour rate) for 
lead cells. 

Mr. W. Duddell asked how the battery would compare with 
lead cells for giving a steady current of the order of 5 am 
peres to I part in 5,000 or so. Lead cells could only be relied 
on to keep steady to about one part in 1,000. The author 
said he could not reply detinitely, but he would expect a bat 
tery result from the Benko battery bulk for bulk. Replying 


to other speakers the author stated that the emf. of a diffusion 


and th 


Benko cell 


cell began to fall after 10 hours’ use, at the electro 


chemical efficiency of the zinc in a was about the 


same as in an ordinary primary cell 


General Physics and Chemistry. 
Chemical Effects of Canal Rays.—It has been the source 


‘f a long series of discussions as to whether chemical ele 


ments in the form of canal ravs will react with other sub 


stances with a greater amount of kinetic energy than is 


possible if brought to reaction otherwise at highest attainable 


KOHLSCHUETTER publishes another interest- 
Zeitschrift fuer 


temperatures. V. 


ing contribution in the May 15 number of the 


Elektrochemie. Canal rays were permitted to act upon vari- 
ous substances, the tubes being filled at the start with small 
amounts (0.01 to 0.04 mm) of either hydrogen, nitrogen, 
oxygen, argon, carbon dioxide, sulphur dioxide, or hydrogen 
sulphide. The author found that the products of reaction 
were identical with those obtained whenever the substance, 
which had been acted upon by the canal rays, was used as 
cathode instead. It was impossible to show absolutely that 


singular chemical reactions could be brought about by the 


action of canal rays. The chemical reaction observed seemed 


to be secondary to a primary effect of the rays, possibly a 


bombardment or a sudden increase in temperature. At all 


events this primary effect, whatever it may be, is altogether 
independent of the chemical nature of the gas in the tube. 
The effect was stronger in the presence of the heavier gases. 
Compounds such as oxide of copper and sulphide of silver 
nitrogen than in 


was reduced to the metal even though 


reduced 
Chloride of 
the gas in the tube was oxygen. 


were more readily in hydrogen. 
mercury 
Many other examples are 
cited. 

Electrical Resistance of Pure Metals at Very Low Tem- 
peratures.—For several Prof. H. KAMERLINGH 
Onnes, of Holland, has carried out exceedingly interesting 


experiments on the 


years 


enormous decrease of electrical re- 


sistivity which pure metals undergo at very low tempera- 


tures. He has now perfected his experimental facilities for 
the use of liquid helium (which by the way was found to be 
insulator) and the 


of the resistivity of pure gold and pure mercury at liquid 


an excellent results of his determinations 
helium temperatures are given in a recent issue of the Pro- 
Koninklijke Akademie 
Amsterdam, of which a translation in abstract appears in the 
London Electrician of August 4. 


ceedings of the van Wetenschappen, 
The author's recent experi- 
ments with gold have greatly strengthened his former con- 
that the 
temperatures. 
with mercury. 


pure gold vanishes at helium 
Even interesting are the 
The measurements made 


clusion resistance of 


more experiments 


were with the dif 


ferential galvanometer by the method of overlapping shunts 
(Kohlrausch ) 


and also by the method of the measurement 
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id of potential differenc« The value 


used was 172.7 ohms im the liquid 


ndition at o°c; extrapolation from the melting point 

y means of the temperature coefhcient of solid mercury 

( stance corresponding to this of 39.7 ohms in the 
lid sta At 43°K (4.3 degrees on the krypton themom 
er this SUNK tO 0.084 n Ss that 1s, 0.0021 tin S the re 

ta \ the soli er ry would have at 4 \t 

\. U esistance Vas 1 l t have fallen elow 3 v I 

\ e-ten-m1 nth of the value which it 
vould have at o°¢ \s the temperature sank further t 
s°K s value remained the upper limit of the resistance 
The next ste look for the point at which the resist 
i rst ( easul i is e temperature 1S raised 
The temperature of this point was found to be slightly mor: 
in 4.2 kK wh 1 tl re Stal was f 1 to be 2% 
i in l-thousandth of t resistance S 
( 
Recent Metallurgical Patents. 
Lead and Copper. 
Hydrocarbon Blast Furnace.—The use of oil as fuel for 
ng the necessal heat in a last urnace was the sub- 

ect of considerable experimenting the late Joun W. NeE- 
SMITH f the Colorado Iron Works Company f Denver 
Recently two patents have been issued, assigned to the com- 
pany mentioned, based on the experimental work inaugurat 
by tl riginal inventor 

In lig s shown a vertical section of a furnace adapt 
t ry t the invention Ihe vertical stack A is nnected 
































HYDROCARBON BLAS! I RN ACH 





by a passage D with a combustion chamber C luyeres are 
located at B, and a bustle pipe K is connected with an air 
supply G. Air for the combustion chamber is admitted at H 
ind passes along the top of the combustion chamber to the 


inlet shown at D. L represents an oil burner, ¢ being the con- 
and matte at 


arch at the 


made to tap slag 


out of the 


vision 1S 
the 


and 


“9 
trolling valve Pr 


order to prevent burning 


between stack combustion chamber a water 


A hopper with device for forc- 


the 


located at this point 


fine ore or concentrate into combustion chamber 1s 


is fed to the 
fills 


charge of coarse ore 


and the 


the regular 


usual manner, 


In operation, 


stack in the base of the column 


the vening D, the ore taking the natural slope of such ma- 
terial, say 45 degrees. Combustion is maintained in the com- 
bustion chamber by means of oil and air admitted at d, and 
the charge gradually smelts to a fluid condition, running onto 
the hearth of the chamber. The tuyeres are located below the 
top line of the combustion chamber, as it was found in prac- 
tice that when located higher on the shaft there was tendency 
to form a secondary smelting zone in the shaft, causing some 
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flow to the hearth, leaving a skelk 


The hot gases from the 


of the metals to liquate and 
ton hanging in the shaft. 





combustion 


i 


chamber pass upward through the charge in the shaft and 
escape 

The combustion chamber is relatively large, as it was four 
in actual operation that when using petroleum as fuel th 
volume of space in the chamber should be not less than 
cu. ft. for each pound of combustible burned per minute. 

The provision for introducing fine ore, concentrates or flu 
dust directly into the combustion chamber offers advantages 
in smelting such materials, which are always difficult to handl 
economically. Such fine material is introduced into this fur 
nace from the hopper E and accessory devices, by means of 


ast of air. Being introduced directly into the combust 


melted or 


chamber they are immediately 
with the molten mass on the hearth. If any part of them 
not so smelted it 1s readily caught in the fusing and semi-fuse 


mass in the stack 


The furnace is thus adapted to the continuous treatment 


coarse ore in the usual manner, and the continuous or inter 


nittent treatment of fine material. By this method it is pos 
sible to smelt current productions of flue dust, as well a 
derate quantities of fin re and concentrates. Furthermore 
in the case of sulphide concentrates, the sulphur contained 
utilized as fuel and reduces the quantity of fuel oil requir 


(995,305-6, June 13, 1911.) 


Ore Roasting Furnace. 


An annular mechanical roasting furnace adapted for th 


treatment of pyrite or blende is the basis of a patent of ¢ 
Praut, of Blasewitz, Dresden, Germany \ represent t 
f the furnace 1s given in vertical section in Fig. 2. It 1 
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a helical bed 


with rabbles 
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the furnace Tl 


rollers 


walls of 
the 
circular 


bedded in the 


upon 


carried on rollers « 


are mount 


the 


vertical shafts d and e which 


are arranged at intervals in the walls of furna 
The 
and by turning the 
the rabbles 


in the furnace 


three rollers 


frame 


simultaneously supported by 


shafts in either 


frame Db is 
direction the car! 
upward or downwat 
the of t 
multiple hearth fi 
hearth 


may be made to move 
The 
quantities of dust 
the rabbled 


this 


ng 


scheme avoids production 
formed in the 
falls 


rabbling 


1 
large 


material from one 


the 


naces W here 


the other. In furnace is accomplished 
the frame moves downward through the 


returned to the top by reversing the movement of the sh: 


furnace. It is t 


and the operation is repeated (989,868, April 18, 1911). 
Fume Condensing Apparatus. 
The condensation of the solid and soluble parts of t 


nace gas by means of water and steam sprays continues to attr 
the fact that apparatus 
applied on a large sc 
has patented apparatus 


the 
this 
PAUL 
this purpose. 
acteristic repulsion for water, 


attention of inventors despite 
kind has not been usefully 

Kestner, of Lille, 
He recognizes the fact that dry dust has cl 
but that if it be prelimina: 


France, 
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burned and combined 
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mpened it may be readily absorbed in water. He therefore 
ses his process on first spraying the gas with steam and 
n cooling it, causing the steam to condense on the solid 
icles in the fume and dampen them By subsequently 
raving the gas with water he claims that the solids are easily 


noved Che apparatus 1s repres nted in Fig 3, in which ./ ts 
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Fit, j FUME CONDENSING APPARATUS 


vith steam flowing from the jet against the fan B. They then 


w into the compartment a, where they cool and become 


wetted with the condensed steam. They then flow  sucess- 
fully) through the other compartments and fans, being sprayed 


with water in the latter. The cleaned gases pass out by way ot 


i the water with the collected fume is accumulated in the 
ham bers a, a’, a’, from which it flows to other receptacles by 
vay of pipes a”, a", a” (991,157, May 2, 1911). 

Another apparatus for condensing fume in furnace gas 
irom smelters, garbage crematories, etc., is patented by GrorGr 

R:-cuarps, of Berkeley, Cal. He first subjects the gases to a 
eto! water and later to a blast of air. The first jet wets the 
“lid particles and the air blast cools the gases and aids con- 
dens: tion. 
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[he apparatus is shown in plan in Fig. 4. The source of 
gas is represented by “1, from which it passes through the 


passage 2’ to a globular head 2, having a contracted discharg: 


at 3 The water jet is delivered from the nozzle 6 The 
wetted gas then flows to another globular head 9 where it 
receives a blast of air from the nozzle 12, which discharges 
through a contracted orifice 10 into a chamber 11, where the 
fume is collected The effect of the angular flow of gas is 


to break it up and avoid the formation of strata. The a 
cumulations of tarry or other matter in the globular heads 
may be removed by suitable gates placed in the bottom of each 
head The vacuum creating effect of the air blast assists in 
the force of the induced draft through the apparatus, but its 
main effect is its cooling action which insures precipitation 


and condensation (990,009, April 18, 19011) 


Electrolytic Production of Oxygen and Hydrogen 
and Welding and Cutting by the 
Oxyhydrogen Flame. 








The simplest and cheapest way of producing oxygen and 
hydrogen in equivalent quantities is by electrolysis of water 
The process is used in numerous plants in Europe, and the 

xygen and hydrogen gases thus produced are widely employed 
there tor welding and cutting by the hydrogen flame and 
for other purposes. The reason why this country has been be 
| ‘ vw in this deve ent 1s I bly the fact t t th 
y-acetvlene { e was early introduced here and wa 
ever m ac nt ts gh temperature e€ superior to 
the oxvhvdrogen flame | is been sin nd, however, that 
th have the dis t helds tions, and with the in 
easing de I hydrogen alone (for instance, in n 
ection witli ¢ 1 tics 4 t natural that the electr vt 
ron t } I d v KVL ona large scal Ss ns 
! ind tS way ft t s nt! 

I} Internat il Oxve ( pany, of O&8 Nass Street 
sew York City, has erecte aunt at Waverly Park, Newark, 
: ] wi h is ne 1 tiv st | etely equi ed t its kind 

the world, producing s € 10,000 cu. ft f oxygen 1 
This ipany either furnish its stomers hvdrogen and 

yeen gases in cviinders r instals their electrolytic a atu 
t the consi ers re ses ft suit the r requirements, s that 
they produce their own hydrogen an xvgen wheneve 


needed 

rhe electrolytic cell used is very simple, an outside view | 
ing given in Fig. 1 and a diagram in Fig. 2. The iron tank 4 

f Fig. 2 serves as the cathode, being connected to the negative 
pole of the electric supply circuit. From the cover B of this 
tank are suspended the hydraulic joint C and a perforated tank 
D which serves as the anode, being connected to the position 
pole of the supply circuit. It is made of a specially selected 
low-carbon steel, to prevent the formation of spongey rust 

3y means of an asbestos sack E suspended from the hy- 
draulic joint C two separate compartments are formed, one be- 
ing the anode compartment and the other the cathode compart- 
ment. The cell is thus a true diaphragm cell 

Through the opening F in the cover a solution of caustic 
alkali in distilled water is poured into the hydraulic joint C 
and distributed in the two compartments 

The whole cell is placed on insulating supports H of por- 
celain. 

When current is turned on, electrolysis results and the total 
reaction is the decomposition of water into oxygen gas and 
hydrogen gas. The oxygen gas is set free at the anode D and 
the hydrogen gas at the cathode A. The two gases, thus pro- 
duced separately from each other, are prevented from mixing 
by the asbestos sack diaphragm. 

The hydraulic joint C is a special feature of the cell, as it 
adjusts its inner working. Another feature is that the oxygen 
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lo not pass directly from their 


first bubble through 


and hydrogen olved « 


Bases ey 


partments to the off-take pipes, but 


in the two lanterns on top of the cell, as shown 


They 


rking 


ntained 


and 2 


water 


Figs. 1 enable the operator to see at a glance 


the cell is we 


A sample 
the 


gases produced is very high. 


produced by 


National 


he purity of the 


this electrolyzer analyzed by 
\rts et 
fraction of 


looked for 


yperation 


des Metier in Paris, showed 


the 
not 


ire 


onservat 


per the impurities being 


cent hydrogen, 
all that they were 


juired for the of the cell is the daily 


up fort 


\bout 


oxveen 


distilled water to make 


ydri 


he quantity de 
I gal. of 


20 


water 
It 

yperation of the cells needs no further 
\s to the 


vVerber, 


gen and oxygen. 1s 


it. of and cu Oo! 


herwise the 


or supervision by an expert 


in N 
and the 
unit 


test made 


l’Electricite 


requirements a joint 


ate Centrale de (Con- 


abor 
National Arts et 


f electrolytic cell 


Te 
cells ot 


of 


Metiers with two 
that the 


des 
showed production 


xygen and 








FOR ELECTROLYTI PRODUCTION 


HYDROGEN 
versely 1 kw-hour produces, 3.54 cu. ft. of oxygen 
tf hydrogen 
unit cell 
400 am \ 
xXygen and 


A pl 


lant 


above 2 volts and from 300 
about 65 cu. ft 


little 
f 350 amp produces 


requires a 
current « 
ft 

made up of such unit cells is very flexible, 

file, 
suit the given conditions. 
the 


130 cu of hydrogen per day 
since the 
units can be arranged in single file and double also in 
s and tiers, or in any way to 
Fig. 3 shows three of 
Waverly Park plant of the International Oxygen Company 
The main item of the cost of for the 
electric current. In New York City the wholesale rates vary 
from 5 to 3 cents per kw-hour, according to the size of the 
plant; since 1 kw-hour produces about ft 
6 cu. ft. of hydrogen, the electric power cost for producing 
1000 cu. ft. of oxygen and at the same time 2000 cu. ft. of hydro- 
gen would be between $16.70 and $10. However, in large man- 
ufacturing plants which have their own power houses the cost 
of energy is much less; thus it is known that at the South 
Chicago works of the U. S. Steel Corporation the electrical 
energy supplied to the electric furnace is charged at the rate 


of half a cent per kw-hour. At this rate the electric power 


many row 


double rows cells, as installed at 


operation is the cost 


3 cu. of oxygen and 


CHEMI¢ 


\L ENGINEERING. [Vor. IX. No 


cost for producing 1000 cu. ft. of oxygen and 2000 cu. ft. 


hydrogen would be only $1.67. 


Besides the electric power cost there are the cost for atten 


ance which is very small as already mentioned, and the cost 
added to the cells to make 
for the decomposed quantities of water. The 
be calculated from the fact that 10 gal. of distilled water are 
ft. of cu, ft 


the distilled water which must be 
latter cost n 
quired to produce 1000 cu. oxygen and 2000 
hydrogen. 

\s to the relative advantages of the oxyhydrogen and 


oxy-acetylene flame for welding, the lower temperature of 


oxyhydrogen flame and its easy regulation are of importar 


I 


r 
I 


t} 
t 


1 


They render the oxyhydrogen flame superior for thin sheet 


especially in the form of kitchen materials and liquid contain 
that are to be enameled, also for welding aluminium, copy 
On the other hand 


welding heavy 


the oxy-acety] 
(A 
oxy-acetylene welding may 
on the | 
On the 


power h 


bronze, and like metals. 


tlame is specially suitable for pieces 
noteworthy example of heavy 
mentioned here, namely the recent welding of joints 
f the “ompany 

at the 


the power house the joints W 


line ¢ Central Colorado Power ( 


1f the pipe line leading from the reservoir 
Boulder Canyon down to 


if the 


in 


found leaking, and pipe line was to be saved it be 
pl 


AA —- 





o<ne- owt, + 


{r 
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2—DIAGRAM OF CELL 
AND 


Fit 


This has been carried out 
the biggest job 


necessary to weld the joints. 
oxy-acetylene process. It is probably 
kind every done and the difficulties were very great, as th 
line is carried down in a very narrow tunnel and the h« 
welding in such a narrow Each cor 
joint took the time of two men for about a day and a hal 


space was intense. 
method used being quite analogous to that of lead burning 
Central Colorado Power Company must be congratulated 
successful outcome of this exceeding interesting piece of 
The welded pipe line is now giving absolute satisfaction 

As to oxy-cutting, the following comparison is given 
International Oxygen Company. In oxy-cutting, oxyge: 
acetylene will cut on the average from 4 to 6 in., wl 
with oxygen and hydrogen cuts up to 24 in. have been obt 
The cuts with oxygen and hydrogen are said to be 
smoother and more quickly made than with oxyge 
acetylene. 

In oxy-cutting the metai is first heated either by the 
hydrogen or the oxy-acetylene flame, then the current of | 
gen or acetylene is turned off, and a jet of oxygen is 
upon the molten or melting metal. The cut which res 


due to the formation of oxide iron by burning the metal 


ers 


er 


xy- 
iro- 
ywn 
s is 


the 
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it oxygen. This oxide remains outside of the molten steel 


iron, and as it is very light, it is blown away by the oxygen 


nder pressure, and thus a cut is produced 


Now it 1s an important tact that if the oxygen used should 


ntain any appreciable 


portion of inert gases they will prevent 


thoroughly oxidizing the steel or iron and will 


thus render good or deep cutting difficult The International 
attributes the 
that 


on dioxide is 


oxy-acety lene 
with 


formed which ; in inert 


Oxygen ( dithculties of 


when mmbines acetvlene 


gas hinders 


oxyeren 


lhe great effect which impurities in oxygen have on the re 


Its in cutting were well brought out 


n a recent paper of J. M 


rehead, ot hic: go, beto the New York Railroad Clul 


tests were made steel plate 44 


4 


ifferent experiments ditterent purity was 











CELL ROOM OF INTERNATIONAL OXYGEN COMPANY 

We give here only the results of the tests with oxygen 
09.3 per cent, 96.4 per cent and 83.3 per cent purity 
Q0.4 


in seconds 272 360 


of oxygen, per cent 99.3 


le time 


used in cu. ft - 7.5 11.3 


with the 99.3 per cent oxygen was very good, 


The cut with the 96.4 per cent oxygen was ragged 


The cut with the &8&.3 per cent of oxygen was 


ugh and slaggy, the metal not being properly cut 


clearly the very appreciable increase 
the less the 
that 


The tests show 
time and quantity of oxygen required, 


f the oxygen. From the tests it would appear 
percentage of about 80 per cent it is not possible to cut a 
la { 
nteresting simple application of oxy-cutting is the removal 
by the oxy-hydrogen process. An oxy-hydrogen weld- 
1 is used, the rivet is heated until red, the hydrogen is 
ut off, and the oxygen burns the rivet away. The meal 
the rivet hole remains untouched and the hole is as clean 
nd as it was before the rivet was put in. 


e Super-Calender is the title of a new home organ pub 
monthly by the Pusey & Jones Company, of Wilmington, 

ire Its 
s. The main part will be devoted to questions and 


circulation is limited to paper mill superin- 


rs relating to problems of paper manufacture of general 

The first issue contains an interesting picture of an 
Chinese paper maker and a discussion of two interesting 
ms. The mechanical make-up is of high class. 
rially it is of decided originality. 


very 
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Lining Alloys. 


The Lumen Bearing ( brass founders, Buftalo 


N. ¥., and of 7 


woklet, entitled “Pri 


mmpany, 


rronto, Ont., has sent us an interesting 


Alloys,” the 


inager of their babbitt department, Mr. Alf 


gress in Lining uuthor 


which is the n 
Ht. Greenburg 


is emphasized that the term “genuine babbitt” 


indefinite meaning as to hemical composition , ver 
That the preponderant 


nstituents 


meant anything it was simply this 


onstituent was tin, and that its two other « were 


recent years the ‘m generally 


This, h 


antimoni 


ntimony and copper. Until 


mphed that tl omposition was 


the case, since the low yst of 
t tor the last and the 


Iteen years 


1 ti a 
in have weighed 


that t iy the 


heavily on 
term 
(Th 


patent in 


nufacturet 
r positively exclud om its comp: on, 
in Mr 


intimony 


[saa bbitt’s 


50 parts tin, 5 and 


I copper 1 avorit« 


n which later sold to Mr. Phillips, was parts 


copper.) 
bearing that 


, 
is no universal composition 


requirements. Hence bearing metal should be specified with 


are according to requirements. 


lhe heating of bearings is the principal cause of annoyance, 
and in cases where the metal punishment is so severe that heat- 


should 


depends 


ing cannot be avoided, a metal of high melting 


The 


quality of the wearing surface that can be produced 


point 


be selected efhciency of the alloy, therefore, 
upon the 
and maintained under service. A properly selected metal care- 
fully applied, both as to design and workmanship, produces a 
bearing which, with proper lubrication, has no metallic contact 
That is, 


arated from each other by a film 


while running the journal and its bearing are sep- 
f oil which is maintained in 
operation. As soon as the movement of the journal is stopped, 
the film of oil is gradually squeezed out and the metallic sur- 
selecting the 
metals for a bearing they should be sufficiently dissimilar so 
that there 


scoring the shaft until the oil film shall have been restored. 


faces are brought into contact. Therefore in 


when starting the machine will be no danger of 


\side from the chemical composition, even more important 


is the method of uniting the different constituents. In gen- 


eral, the metals should be melted in an iron vessel and kept 
covered as much as possible in order to prevent excessive 
They should be heated considerably their 


melting point before using, but must not be kept in a molten 


oxidation above 


state at a high temperature longer than necessary. Overheat- 
ing should be carefully avoided, and a good rule for general 
practice is to heat the molten babbitt to a point where it chars 
a pine stick, 

Further, with respect to analysis. 


at which temperature it casts perfectly 
Where the 


pressure, a 


service con- 


ditions are severe, owing to great metal having 


considerable compressive strength is necessary regardless of 
what the speed may be, and this condition would require a 
relatively high percentage of tin. Where there is high speed 
and the pressure light and moderate, a metal having a fairly 
high lead In the 


with intermediate conditions between pressure and speed, cor- 


percentage of may be used. same manner 
respondingly intermediate composition can be selected. 

The surroundings of a bearing and the amount of and 
must taken into 


lubricated at long intervals 


caré 


which can be given to it also be 
consideration. A bearing that is 
or with a poor grade of lubricant requires a higher grade of 


metal than that which would be required under more favor- 


attention 


able conditions. 

The gist of the matter is that while there is nothing very 
difficult in making babbitt suitable to any clearly specified kind 
of service, yet it requires an experienced metallurgist. 

The little booklet of the Lumen Bearing Company is care- 
fully prepared and well worth reading. 
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Titanium Rails. 


Citanium Manufacturing Company, of 1225 
£ pany, : 


Alloy 
Building, Pittsburg, Pa., have just issued a handsomely 
llustrated pamphlet, entitled “Facts, Figures and Illustrations 
Chat Has Solved the Problem.” It 


very figures on the rapid increase of the 


Proving Titanium Rail 


gives interesting 
use of titanium-treated rails in the last few years. 


Three 


ried on two 


years ago titanium-treated rails were merely being 


or three roads, while now they are in service on 


more than fifty steam railways and on the more important 


trolley traction lines. Over 40,000 tons of titanium rails are 


Che production of titanium rails in 1910 
195,940 


The beneficial ct of titanium is not that of an alloying 


element proper, titanium acts simply 


as a purifier. 


It is a powerful deoxidizer and removes part, if not all, of 


the nitrides as It prevents brittleness, hence the carbon 


materially increased and should be 


content of the rail may be 


increased if the full benefit of the titanium treatment be 


desired he extra cost of the titanium is only about $2 


per gross t finished rails 
The pamphlet contains interesting illustrations of the struc 
ture of titanium-treated and untreated rails, and illustrations 
with descriptions on the use of titanium rails on many roads 
in this country 

The following is a test of open-hearth 85-pound rail made 


recently by the Lackawanna Steel Company for the Dela- 


ware & Huds« 


This steel was treated with 0.15 percent 
tested by the National T 


100,800 Ib. per in. tl 


titanium alloy and 


Tube Co. The 
limit was ultimate strength 


lh. ner in he elong 
. per sq. in., the elongati 


percent. 


100 


50 percent, the reduc 


S, o.88 Mn, 


any, Ltd., has recently been 


which, when in full work- 
first of its kind in England 


T 


It has been forn a going concern 


& Smelters, 


chiefly acquiring as 


the business and assets of Electric Furnace 

Limited, a company which was incorporated as a private com 
» ' 

1910 for the 


pany in purpose of making experiments in the 


smelting of ferro-alloys and various ores, and whose offices 


are at 110 Cannon Street, London. It will also acquire other 


electric furnace patents 

Electric Fur- 
other 
free 
For the purpose 


It is reported that the experiments made by 
Limited, in the making of 
ferro-alloys were highly successfully, yielding a metal 


naces, ferro-tungsten and 
from obnoxious impurities at a low cost 
of demonstrating the success accomplished and ascertained 
by the experiments, a small factory, with plant capable of 
turning out about 12 tons of tungsten metal per month, was 
erected at Luton, and is in active daily operation. Adjoining 
the factory are the works of the Luton Iron Foundry, a busi- 
ness carried on for some years past by Mr. Archibald Finlay 
Maclaren, the managing director of Electric Furnaces. The 
benefit of a contract between Mr. Maclaren and Electric 
Furnaces, whereby the latter acquire an option to take over 
the land, business and plant of the Luton Iron Company, has 
been transferred to this company. 

Large quantities of tungsten and other alloys are required 
by British steel manufacturers, over 900 tons of ferro-tungsten 
being used yearly in Sheffield alone, while the consumption of 
other high-priced alloys, such as ferro-vanadium, is at least as 
great. In the past these alloys have been imported to England 
from other countries. It is intended that the company shall, at 
its works in Luton, produce at least 1000 tons of ferro-tungsten 
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ad other ferro-alloys annually. Arrangements have been 
made whereby the company will be able to obtain a supply of 
electric power at a very low cost. 

During the year 1910 an experimental electric furnace was 
erected at St. 


smelted there. 


Ives, Cornwall, and about 20 tons of tin were 
The result was highly satisfactory and proved 
the profitable nature of the process. 
by Mr. Harpen, published elsewhere in this issue.) 


(See the extensive article 
It is pro 
posed that this company shall proceed with the carrying on 
of this process, which is provisionally protected. 

The agreement with Mr 
Maclaren whereby he becomes the managing director of this 
company for a period of ten years, and Mr. Johannes Harden 
will be the technical manager for the like period of ten years 
The consist of Mr. Archibald Finlay Maclaren, 
managing Electric Limited, 
been engaged in the foundry business all his life; Mr. Francis 
Barkley Henderson, director of The National Minerals Cor- 
poration, Limited; and Earl Russell, Plenty & 
Son, Limited. 


directors have entered into an 


Board will 


director of Furnaces, who has 


chairman of 


Efficient Drying of Cement Rock. 


The effect of the fineness to which Portland cement clinker 
is ground upon the physical property of the resulting cement 
is well understood, but it is not always appreciated that the 
fineness to which the material is to be ultimately ground de- 
pends to a large extent upon the drying of the product as it 
comes from the gyratories. Furthermore unless all the hygro- 


scopic moisture is removed the clogging of screens and the 
cutting down of the capacity of fine grinding mills will result 
It will, therefore, be seen that the dryers have played an im- 
portant part in the development of the cement industry, which 
in 1910 in this country alone amounted to 70,000,000 barrels, as 
they have made it possible for cement plants to run at thei 
maximum Capacity. 

In every industry the efficiency of machines performing 
certain operations has been studied with keen interest during 
the last few years in connection with the development of 
some scientific management scheme and in the cement industry 
the dryer has received particular notice as it was clearly seen 
that a considerable saving could be made by the use of the 
proper dryer and the utilization of the hot gases from th 
kilns. 

Of course, the simplest form of machine for drying cement 
rock, clay, etc., is a single revolving shell equipped with lifting 
plates on the inside and having a furnace at one end and a 
fan at the other end, but the heavy expense of upkeep and its 
low efficiency due to radiation and the high temperature of 
the stack gases make it absolutely impracticable. The exces 
sive fuel consumption of this type is decreased when the shell 
is protected by brick work and the hot gases pass under and 
back through it. 

One of the most efficient and generally used types of dryers 
is the Ruggles-Coles, which consists of two concentric shells 
of steel rigidly connected and resting on eight bearing wheels 
and driven by a heavy cast gear located between the two tires. 

It is of particular interest to note how the high economy is 
attained in the Ruggles type of dryer. In most dryers the hot- 
test gases meet the cold material first with the result that the 
flames are suddenly quenched and a large amount of carbon 
passes off unconsumed which is the cause of one of the 
largest losses in efficiency. In the Ruggles type the hot air 
enters the central flue at the feed end, passes through this 
and then back through the space between the two shells, thus 
drying further the material which is advancing toward the 
other end. 

The material to be dryed as it is fed into the space between 


the concentric shells is picked up by lifting buckets and 
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iropped onto the inner shell 


it 


e dryer, the discharge end. 
It will be seen that the long central flue acts as a large com- 
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outer shell and this op- 


ue to the 


time are 
monoxide, 


exhaust ten 


the capacity 
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thereby 


iperature ¢ 
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I 
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tired directly in proportion to the fuel consumed and almost 
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heir length. 





not 


dangerous 


type, tl 


at the hot end, it is impossible for this flue to become over- 


unusual to 
This means not only 
they are difficult to work near and are sometimes posi- 
concentric- 


on 
cold 


1¢ 


s¢ 


DRYER 


account 


material 


PLANT 


of 


fire. 


falling 














“e these machines red hot 


constant 


In the 


on the top 


two 


for one-thir 


repairs, 


of the 


d, while the outer shell is always practically cold 


to just what may be expected from a good cement dryer 
ascertained from the following data secured by actual 
f a Ruggles-Coles dryer at Cement 
Bath, Pa., in the drying of cement rock 


the Pennsylvy 


ania 


any, 

alorific value of fuel used........ 14,100 
uel consumed per hour in Ibs............. 360. 
\mount of moisture in material.......... 2.3% 
Vater evaporated per hour in lbs.......... 1852 
Water evaporated per Ib. of fuel in Ibs..... 5.1 
Material dried per hour in Ibs.........-... 78,684. 
Fuel per ton of dried material in Ibs....... 9.2 
Heat lost in exhaust air..............++- 8.5% 
Heat lost by radiation...........-sseessess 5.0% 
Heat used to evaporate water............. 40.97% 
Heat used to raise temperature of material 45.6% 


ence the total efficiency, defined 
ed to raise the temperature of the material and evaporate the 
er to the total heat is 86.5 per cent. 





nversely with the moisture contained in the material to be 
dried With a stack to produce draft the amount of fuel 
vhich can be burned is limited and, therefore, the capacity 
the dryer cannot be increased without adding additional 
tack, which is a troublesome and expensive operation to say 
he least By furnishing a fan to run at low speed the 
Ruggles-Coles dryer may be speeded up by changing a pulley 
nd the capacity of the dryer increased in almost direct pro 
rtion. This is a very valuable feature when the material 
varies in moisture at different seasons of the ear and in 
ement industry sudden increases of output must be met 

s far as durability is concerned the single-shell type of 
rver f ent rock, etc., is practically out of the question 
the losses radiation in such a machine are very large 

~ + + ‘ 





d 
but 


inner 


as the ratio of the heat 


Non-Corrosive Bronze. 

“Tobin Bronze” is the title of a little booklet issued by the 
\nsonia Brass & Copper Company of 99 John Street, New 
York, from which the information taken. Thi 
bronze is the invention of Mr. John A. Tobin of the Engineer 


S. Navy and is manufactured by the Ansonia 


following is S 
Corps of the U 
Brass & Copper Company. 

Tobin bronze, a “combination of copper with other metals” 
mechanical strength with non-corrosibility 


combines great 


under difficult conditions 

The specific gravity of tobin bronze is 8.379, hence less than 
that of 

As to the ability of tobin bronze to withstand chemical in- 
fluences, tests made by Mr. Charles Taylor of the U. S. Assay 
Office in New York are interesting. Five samples of tobin 
each about 
five different solutions for a period of five months each. 
months 
this 
Thus 


copper (8.9). 


bronze, weighing ounces, were immersed in 


5.5 


a saturated salt solution the loss of weight in five 
In 


In 


was 0.002 ounces (less than 0.04 per cent). view Of 
its wide use in marine construction is not surprising 
the Columbia 


were entirely made of tobin bronze. 


the hulls of American defenders and Re- 


cup 
liance 
i1ustic potash solution the loss in weight of the 5.5 0z 


‘ 
sul- 


0.014 


Inac 
l In a solution of 
the 


months was 0.003 ounces 

third strength”) 
Standard ammonia solution the loss was 0.161 
of -half water 
Standard ammonia the loss was 0.081 oz. 
in the form of bolt 


in five 
cid (“ 


S 


about one loss was 


in a solution consisting one and one-half 


s, rods, and plates, its resistance to 
chemical 


and 


for 
he 


makes it a useful material 


7 
d extract works, tanneries, uses, 


] Ty)1 
i nines 


When 


elastic limut 


high 


for 
unifom 


its 
texture. 
But 
of tensile 


rolled hot, tobin bron is remarkable 
tensile strength, hardness, and 


a very high degre 


the best 


drawn to of tensile strength 
order to insurs results in uniformity 


standard 


strength 


degree of el yngation, 


& C 
ngation, of 


with the maximum 


the Ansonia Brass opper Company, as to ulti 


1 


e strength and elk rods of different 


as follows 


58,000 


t BS Tas cesorvieseceseses 56,000 
2 t 2 in 54,000 a “; 
2 to 3 In 52,000 
\bove 3 in eye .» 50,000 
The elongation is not less than 30 per cent in 2 inches for 
all rods 1'4 in. diameter and larger. It is not less than 20 
per cent. in 2 in., for all rods smaller than 1% in. diameter. 


As stated before, the tensile strength can be made higher, but 
if this is done the elongation is decreased. The elastic limit is 
about one-half the ultimate tensile strength. 

Tobin bronze can be welded electrically. 

\t a cherry red heat, tobin bronze can be forged as readily 
on steel. Bolts, nuts and rivets may be made from it either by 
hand or machinery. 

Another feature in working it at cherry red heat is that it 
can be stamped and drop-forged in the same manner as steel. 


Improved Method of Securing Battery Posts. 


An arrangement for securing battery posts to the concrete 
foundation block is described by F. W. Sewell, in the Jnformes 
y Memorias of the Mexican Institute of Mining and Metal- 
lurgy, Vol. 2, No. 3. The arrangement is used at the mills of 
the Guanajuato Cons. M. & M. Company and the Zacatecas M. 
& M. Company. 

A cast-iron shoe is bolted to the concrete block, and the 
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receives the battery post and holds it in place 


' 1 
nad rackets 


The shoe weighs 860 lb. and 


concrete t 4 it. O1n,. Dy 


wide and 6 in 
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Acetylene Explosion in Cyanamide Plant. 


he interesting pictures which are herewith reproduced 
taken from some picture postcards sent us from Trostberg 


Bavaria, Germany, where the 


Stickstoffwerk: 


cyanamide 


Bayerische 
alci1um The fa 

i valley with the 
w~ clad 


\lps 
\ couple of these 


surrounding it 
pictures are 


tf special interest, showing some 


details of an acetylene explosion 


there 


t June this year 


carbide 


BEaal 


‘are and precautions, as acetylene 


is readily tormed and even small 


amounts of acetvlene mixed witl 


air will explosive 


mixtures 
strength ot ch an exp! 
sion is evident pictures 


time to time reports have 


the European fact 


concerning similar disaster 


and it was expected that this 
latest constructed plant all pre 
cautions had been taken, found in 
former 


experience, to make sucl 


explosions impossible 





it is only fair to state in this 





CYANAMIDI 


ods, each 5 ft. long, threaded at both ends Che 


f enlarged cross-section, so that 


threaded pot 
the diameter oft the 


» thread is not less than that of the remainder of the 


lower ends of the rods pass through broad, square 


washers embedded in the conerete, and are secured 


thereto by square Hexagonal nuts or lock nuts are used 

on the top end to hold down the shoe 
The held 
long, connecting brackets on the side of 


shoe \t 


which 


nuts 


battery post is securely in the shoe by means 


iron each end of the shoe are 


rojections are bored vertically to re 


Its mentioned. The two side brackets, which 


each, are recessed into the 12-1n. faces ot 


lace by five 7g-in. rods passing through 
These rods are 
lock nuts hold the brackets firmly in 
vertically bracket 


two rods, mentioned above, 


racket to the other 


threaded at both ends, and 


Passing downward from each 


end f the shoe are 


respective 


square nuts to atta them to the shoe and 


The 


f the shoe 


hexagonal 
part of the 


attach them to the bracket lowest 


1 ft. 2 in. above the top o 


erecting the battery, he half filled 
the post is cut slightly larger than 
that it 


forced into 


cavity in the shoe is 


with oil, and the foot of 


the cavity, the point being will just enter the 


cavity. When the post is place by means of tight 


ening the connecting rods, aided by blows from heavy hammers 


( yp, the oil is forced into the end of the post. This insures 


rotection from rotting due to water. The entire post is then 
1 


occasionally until no more oil is 


' absorbed, when it 1s 


Fibrous structure is one of the most useful properties of 
matter, and when found in mineral substance adds greatly to 
its value. The best grade of asbestos is beautiful silky fiber 
with a high degree of flexibility, elasticity and tensile strength 
It can be spun into a thread so as to run 225 yards to the ounce. 


connection that in most older 


chemical industries form 


where 


many accidents occurred 


these have been very largely re 


duced in recent years, due to a 


more careful arrangement and a better « 


onstruction 


Alundum Refractory Exhibit. 


The 


refractories 


shows 
the 
Company, of Worcester, Mass., 


adjoining illustration 


alundum 
Norton 
American Foundry 


exhibit of 
the 


the 
displayed by manutacturer, 
at the last 


men’s Convention in Pittsburgh. 


REFRACTORY EXHIBIT. 


As to the properties and manufacture of alundum refra 
tories there is nothing to be added to the exhaustive paper « 
Mr. L. E. Saunders on page 257 of our May issue. 

The exhibit brings out the numerous uses to which alundun 


refractories are now being put, including muffles of various 
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shapes and sizes, Cooch type filter crucibles, and crucibles for 


general laboratory work, combustion § boats, extraction 
thimbles, filter tubes, filtering dishes, electric furnace sec- 
tions and parts, corrugated furnace cores, arc lamp econo- 
mizers, tubes, etc. It will be remembered that in the new 
Hering electric furnace, making use of the pinch phenomenon 


alundum is used for the electrode tubes with good success. 


A New Rotating Anode. 


fhe accompanying illustration shows a new design for a 
tating anode for electrolytic analysis, made by Queen & Com- 
iny, Inc., of Philadelphia, Pa 

[he motor is of a new type totally enclosed except on the 
mmutator end which is on top. A fan is mounted on the 


motor shaft immediately 





below the contact brush 
which supplies current to 
the anode, so that the pos 
sibility of gases entering 
the motor parts is_ elimi- 
nated In this particular 
the tripod base, upright and 
the supporting ring for the 
dish cathode are heavily 
enameled The clamp 
screws for adjusting the 
height of the motor and 
supporting ring have been 
designed so as not to injure 
Current to the 





the enamel 
anode is supplied by a spe- 
cially constructed brush, 


} 


which bears against a suit- 


able copper ring on the mo- 


oe Te 


tor shaft. Provision is 
made to prevent excess of 
oil from the motor bear- 
ings finding its way down 
to the anode. 

Che tripod base is of iron 
and heavy enough to pre- 
vent vibration and is fitted 
with soft rubber tips. Bind- 
ing posts are provided for 
the current terminals and a 
rheostat not shown in the 





illustration controls the mo- 











tor speed. The illustration 
ROTATING ANODE does not show the elec- 

trodes. The anode is held 
position by means of a knurled screw and can be quickly 
moved 


Institute of Metals. 


The annual autumn meeting of the (British) Institute of 
fetals will be held at Newcastle-on-Tyne on September 20, 


> 


to 


Sir Charles A. Parsons is acting as chairman of the local 
mmittee and Dr. J. T. Dunn as secretary. 
Sessions for the reading and discussion of papers will be 
ld on the mornings of September 20 and 21 at the Arm- 
rong College; on the afternoons of these two days visits 
plants will be made. In the evening of September 20 a 
nversazione will be held, and on September 22 a steamer 
p down the Tyne River and back will be made. 
Sir Gerard A. Muntz is the president and Mr. G. Shaw 
tt, Custom House, Westminster S. W., London, is the 
retary of the Institute. 
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The Non-Ferrous Metal Market. 


The markets for non-ferrous metals generally showed a firm 
tone during August. The copper surplus was reduced in July 
and the foreign demand coupled with the reduced production 
caused some expression of fear that a copper shortage was 
not outside the bounds of possibility. In zinc the situation 1s 
equally favorable, and that metal has a good outlook. [oreign 
onsumption of zinc is heavy, and the price has advanced s 
that it is not impossible that there may develop a foreign de 
mand for American spelter 

Copper.—The market has been firm, but without advances 
in price. Lake copper is quoted at 1254 to 12% cents; elec- 
trolytic at 12.40 to 12.45 cents 

Lead.—Business in this market has not been heavy, and the 
quotations are practically unchanged at 4.50 cents, New York, 
and 4.42% to 4.45 cents, St. Louis. The St. Louis quotation is 
relatively high, as there is usually a greater disparity between 
New York and St. Louis lead markets 

Tin.—It is reported that the Syndicate in London has tem- 
porarily suspended operations, but the foreign market remains 
firm. The domesti¢é market is good, but there is a scarcity of 
spot tin owing to dock strikes abroad. August tin was quoted 
at 425% cents, with spot at 43% cents 

Spelter.—The statistical position is strong and prices have 
advanced The latest quotations are 5.90 to 0 cents, New York, 
and 5.75 to 5.85, St. Louis. The foreign market is reported as 
firm 

Other Metals—Aluminium has not changed much during 
the past month. Quotations stand at 20 to 20% cents for No. 
1 ingots. Sales in antimony are small and prices range from 
7.25 to 8.5 cents for various brands. Considerable business 
has been transacted in quicksilver and prices are steady at 
$48 to $49, New York, for 75 lb. flasks. San Francisco quota- 
tions are $48 for domestic and $45.50 for foreign orders. 


Notes. 


American Electrochemical Society.—The following gen- 
tlemen were elected members at the meeting of the Board of 
Directors on July 21: Albert A. Heimrod, Newark, N. J.; 
C. R. Corning, New York City; Frederic S. Mason, New York 
City; Irving R. Valentine, Schenectady, N. Y.; Thomas D. 
Robertson, Toronto, Canada; Otto Stalmann, Salt Lake City, 
Utah; John I. Blair, South Bethlehem, Pa.; Archibald W. 
Diack, Detroit, Mich.; Harrison W. Johnson, Niagara Falls, 
N. Y¥.; John M. Tippett, Colorado Springs, Colo.; 
R. Barton Ellwood City, Pa. 

Vanadium Steel for Aeroplanes.—The July issue of 
published by the American 


Charles 


“American Vanadium Facts,” 
Vanadium Company, of Pittsburgh, contains a great many 
interesting facts on the use of vanadium in steel making. 
Thus tubular shells of chrome-vanadium steel, not more than 
1g inch in thickness are now successfully used as shafts for 
50-hp motors to transmit the power on aeroplanes with an 
ample factor of safety. The shafts weigh 18 pounds each 
and are 2% in. outside diameter, 40 in. long, with a 2% in. 
hole bored through their entire length. On account of its ex- 
cellent forging qualities, its great strength and high elastic 
limit, and its freedom from crystallization, chrome-vanadium 
steel finds not only increased use for aeroplane, automobile, 
and marine motor purposes, but in the construction of chisels, 
rivet sets, punches, gears, etc. 

Oildag for Aeroplanes and Automobiles.—Other interest- 
ing examples of the way in which the latest advances in 
aeroplane and automobile construction have been rendered 
possible by recent progress in chemistry and metallurgy, are 
given in a little pamphlet, issued by the International Acheson 
Graphite Company of Niagara Falls, and entitled “Three Lit- 
tle Stories of Three Big Events and Three Winning Lubri- 
cants.” Lincoln Beachy, in his recent flight over the Falls of 
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Niagara, used oildag in the lubricating o1] in the engine ot 
his Curtiss biplane Ray Harroun, the winner of the 500 
ile ai i race Indianapolis, used oildag and gredag 
Harry I*. Grant, the winner of the big sixth Vanderbilt race 
Long Island, used oildag and gredag. It is hardly neces 
sary to add here that oildag is deflocculated graphite diffused 
(in coll il ndition gredag is a combination of 

pure Ach n graphite and a high-grade grease, the two ben 

blended in proper proportions 

The Driver-Harris Wire Company, Harrison, N. J., have 
eveloped a new high-fusion wire for combustion: furnaces 
ind laborator heating furnaces This wire which will be 


“Nichrome I] 


and its chief points 


placed on the market under the trade nam 


services up to 2000 | 


advantage are its extremely high melting point and the 


proportionately greater 


resistance to oxidation 


The Electric Furnace Company, Alliance, Ohio, has com 


pleted its new furnace-testing laboratory. The building 1s 
ites 1 t t of land secured from the Stark Electri 

R. R. ( it their Lake Park power house near Alliance 
ind power for testing purposes will be received direct f1 ! 
the R. R. Company’s bus bars The plant will be supple 
with a 200-kilovolt-ampere Westinghouse special regulating 
transformer, a lete set of electrical recording and ind 
iting inst ents, pyrometer small chemuica aboratory 
ind equi ent r micros D exXa nat n I netals l he 

ectric I ice ( Ipan has deve ped a n of electri 
heating furnaces f forge shops and similar plants, and thi 
ew test itory Is t nable the « any to t n 

pes ( are bei rapidly ill f Phe 
st lar r f their electri furnace for hea 

described in detail and illustrated in a pap 

Mr Tha Baile n page af oO! ur May issue 


The first by-product coke ovens in the United States 


re n 1893 at Syracuse, N. Y his intry is tar be 


ind Germany and other Europea untries in adopting th 
t esult t ng 14 product ens 
wure ( thie { Ss. tae v i Sir S y ft ‘ 
< €e¢ s nm the U nite states pie ] ( 
‘ 64 j ‘ ent t ne ( 
< \ vave i I tor 1 74.90 « ent 
| | qaucts re ere the retor ns 
unte e-t I tne alue . 4% Ke Phe y 
ducts 1 ered were 27,002,858 « it surplus gas 
66, % 1 ¢ ir; 70,247,543 Ib. of a1 nium sulphate 
s equivaler 0,229,421 f anhydrous ammonia; 4,654,282 
gal I l I Che alue of the re erable t 
iste I s tr eenive ovens in IQIO 1s estimate 


the Surve it from $35,000,000 to $40,000,000 If all the 

ke prod the United States were made in retort ovens, 
there would be a yield of gas over and above that required for 
the regeneration of the vens, without by-product recovery, 
approximating 1,000,000 hp per hour for every day in the year 


ybtained from the LU. S. 


Complete data on the subject may 
Geological Survey, Washington, D. C 
The Bureau of Mines, Washington, 


" 


several pamphlets of 


D. C., has issued 


interest Bulletin 12 treats of the ap 
paratus and methods for the sampling and analysis of furnace 
Bulletin 14 on briquetting tests of lignite, with a chapter 


gases, 


on sulphite-pitch binder; Technical Paper 1 on the sampling 


f coal in the mine, and Technical Paper 2 on the escape of 
gas from coal 
Personal. 

Mr. A. D. Akin recently has accepted a position as man- 
aging engineer for the Monarch Mining & Smelting Company, 
Yavapai County, Ariz. 

Mr. N. H. Brown, of Idaho Springs, Colo., has succeeded 
Mr. S. B. Tyler as superintendent of mines and mill of the 
Frontenac Consolidated Mines Company at Central City, Colo. 


Prof. F. G. Cottrell, of the University of California, re- 
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tly went to Montana to confer with Dr. J. | 


Bureau of smoke 
Mr. W. S. Ferris, superintendent of the cyanide 


cel Holmes of the 


Mines in regard to the smeltet problem 


plant of 


the San Rafael y Anexas Company, Pachuca, Mexico, was in 
Denver recently, 
Mr. R. L. Hallett, formerly with the Arizona Smelting 


Company, Humboldt, Ariz., has been appointed superintendent 
f the Sandoval Zinc Company's smelter at Sandoval, III 

Mr. H. W. Hardinge has gone to Montana on profes 
sional business and will return to New York by way of Ari 
zona 

Mr. George J. Hough, chemist and metalluryist, has re 
Salida, Col 


I 


cently established a laboratory and assay office at 

Dr. L. D. Ricketts, who was appointed 
three to 
Mont., 


tee of investigate the smelter fume problem at 


\naconda, recently spent several days at Anaconda and 
vicinity 

Mr. Lloyd Robey, superintendent of th 
the New York and Honduras 
Juancito, Honduras, has spent a leave of absence: 


Mr. Sidney B. Tyler has resigned his position as superin 


the Frontenac Consolidated Mines Company, Cen 


cyanide plant ot 


Rosario Mining Company, San 


in this countr 


tendent ot 


tral City, Colo., and has accepted a similar position with the 





Continental Mining Company, Moncl Coa 

Mr. Pope Yeatman, consulting engineer ) en 
Copper Company, Chile, has returned to New York from an in 
spection of the company’s mine and new neentrats 

Obituary. 

William L. McLaughlin, of Deadwood, S. D., died 
Deadwe n July 28, aged 50 years. Mr. McLaughlin ha 
ecn identified with the mining and metallurgical industr 
i managerial capacity for many year Hle was at on 

anager of the Horseshoe Mining Company and later manager 

f the Mogul Mining Company and the Wasp N 2 

William C. Greene, known for his connection with tl 

pper industry in general, and more particularly with th 
(sreen-Cananea coppe res and works at Cananea, Me 

é it Cananea on August 5 Phe ediate cause of deat 
vas acute pneumonia induced by injuries re ‘ 1 tew 
y evious In a runaway accide r. Greet 11 ‘ 
spectacular rise and fall in financial circles, and ultimately $ 

pper interests were absorbed by other parties 

Mr. Alfred J. Bettles, Salt Lake City, died in tha t 
n August 3, I9QI1 Mr. Bettles was one of the foremost 


metallurgists in the West and had been identified with som 


the largest projects in ore dressing He was associated with 


Samuel Newhouse during that operator's development 


the Cactus and Boston Consolidated companies The im 
nse mill of the latter was at the time f its construct 
ne of the largest mills in existence It is designed t 


treat the low grade copper ores of Bingham, Utah, carrying 


from 1.5 to 2 per cent. copper. Mr. Bettles adopted radically 
different steps in the treatment of this ore than were adopted 
in another mill built about the same time to treat the same 
ore. His judgment in installing stamps as grinding machines 
instead of Chilean mills and rolls, was seriously questioned at 
the time, and the departure attracted much attention in milling 


The 


however, 


circles. metallurgical results obtained in the Boston 


mill, apparently justified his iudgment, although 
later the mill was remodeled to conform with more advanced 
practice and to obtain greater tonnage. 

Mr. Bettles man of high integrity 


as well as excellent professional attainments. 


was recognized as a 
This combina- 
tion rendered particularly valuable to his employers and as- 
sociates at a time when so much depended on both qualities. 
In the last few years he had given attention to his own in- 
terests and to consulting practice. 
of age at the time of his death, 
poisoning following an operation. 


He was fifty-five years 


which was due to uremic 





